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1. Purpose of Inspection;

To gather information and samples necessary to determine the
potential for possible RCRA and/or 311/104 Clean Water Act actions
against Olin Chemical Group.

2. Objective:

To conduct an on-site investigation of the Wilmington Plant site in
order to locate evidence of contamination, identify possible
contaminants and collect appropriate samples for screening and
analysis.

3. Background;

3.1 Description:

The Olin Chemicals Group Wilmington Plant occupies a 53-acre

site south of Eames Street in Wilmington, Massachusetts. The site

is bounded on the east by the Boston and Maine railroad tracks, on

the south by the Woburn-Wilmington town line, on the west by a

Boston and Maine railroad spur, and on the north by Eames Street

(See Figures 1 and 2). The property was purchased by Olin Chemicals

Group in September, 1980 from the Stepan Chemical Company which had

occupied the site since 1971. Chemical plant operations on this

site began 1n 1953 under the ownership of National Polychemicals,

Inc. which merged with Stepan Chemical Company in 1971. The

northern one-half of the site is occupied by the production

facilities, and the southern one-half is wooded. A drainage ditch

parallel to the Boston and Maine tracks borders the eastern project

site boundary and carries water from north to south. This drainage

ditch continues adjacent to the tracks until its confluence with

Hall's Brook about 0.9 miles south of the site. Nearly all surface

water on the site is routed to a single channel which ' ?s into the

drainage ditch, as shown in Figure 2.
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3. Background;
3.1 Description -continued

At the time when the aerial photograph presented in Figure 3 was
taken (April 24, 1971), three acid pits existed to the south of the
processing facilities. These pits have been replaced by rectangular
settling basins as shown in Figure 4 (photographed on April 29,
1977). An extensive area of distressed vegetation is present in the
east-central portion of the property. Also on the property are
eleven large storage tanks noted in Figure 4. there are twelve
wells on the property as noted in Figure 2.

3.2 Primary Site Activity:

Several chemicals have been synthesized on-site from a variety

of ingredients. The processes used and the final products are as

follows (quantities based on 1973 production figures):

Opex Process - Dinitropentamethylenetetranrine (DNPT), a

slightly water soluble solid used as a blowing

agent in the production of expanded rubber

compounds, 1.2 million pounds per year.

Kempore Process - Azodicarbonamide (Kempore), also a slightly

water soluble solid used as a rubber blowing

agent, 1.6 to 1.8 million pounds per year.
/

Wytox Process - Wytox, a liquid phosphite rubber stabilizer,

one million pounds per year.

Wytox ADP-X Process - Dioctyldiphenylamine (DODPA)> a dark colored

resinous solid, 600,000 pounds per year.

O.B.S.H. Process - Oxybisbenzenesulfonylhydrazide (OBSH), a

rubber blowing agent, 300,000 pounds per
year.



Figure 3 - April 24, 1971
Aerial Photograph Showing
the Location of the Former
Acid Pita.
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F1-8005-01F

3. Background:
"3.2 Primary Site Activity - continued

Raw materials and waste products for the preceding processes are
listed in Table 1. Only those waste products discharged into the
yard or floor drainage system are listed. The drainage system is
shown in Figure 5.

In addition to the above processes, numerous coatings for rubber
products were produced on site. The following chemicals were used
to produce the coatings:

Bentone
Santocel
Ufamite MM 67
Toluene
Butyl acetate
Acrylic Resins
Maleic Anhydride
Glycerine
Fatty Amines
Silicone
Monoethanolamine
Mineral Oil

rml«j» «n«f rminiiunriil. inc.
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3. Background;
3.2 Primary Site Activity - continued

TABLE 1 - Raw Materials and Waste Products Associated With Chemical

Processes Used by National Polychemicals, Inc. and Stepan

Chemical Company between 1953 and 1978.

Process Raw Materials Waste Products

Opex anhydrous ammonia
formaldehyde
sodium nitrite
hydrochloric acid

sodium chloride
formaldehyde
sodium nitrite
process oil

Kempore liquid chlorine
urea
sodium hydroxide
sulfuric acid
hydrazine

sodium sulfate
sodium chloride
ammonium sulfate
urea
sulfuric acid

Wytox phosphorous trichloride
paraformaldehyde
nonyl phenol

None sewered

Wytox ADP-X diphenylamine
diisobutylene
aluminum chloride

diisobutylene
aluminum hydroxide
sodium chloride

O.B.S.H. diphenyloxide
chlorosulfonic acid

sulfuric acid

recycled oao«r



F1-8005-01F

3. Background:
3.2 Primary Site Activity - continued

According to MDC records, the following materials were being stored

on-site as of June 30, 1980:

Annual Type of Storage Size of

MATERIAL BEING STORED: Thruput Container Container

1.

2.

3.

4.

5.

6.

7.

•

Formaldehyde

Nonyl phenol

Dinonyl phenol

Ethyl hexoic acid

Dioctylphthlate

Process Oil

TNPP (Wytox 312)

(gals.)

172,500

281,600

30,500

18,400

54,200

11,800

50,000

(tank, drum, etc.)

Tank

Tank

Tank

Tank

Tank

Tank

.Tank

(gals.)

13,300

10,000

6,700

5,000

15,000

4,250

10,000

Chemicals used or manufactured at this site are transported in

55-gallon drums by railcar.

3.3 Secondary site activity:

N applicable

/ - 11



F1-8005-01F

3. Background:

3.4 Hazards Identified or Alleged:

Potential sources of contamination as a result of on-site
activities past or present are the following:

1. Leaking of materials from storage tanks.

2. Leaching of materials from acid pits.

3. Leaching of materials from burial sites.

4. Exfiltration from sewers.

A close examination of the chemicals which have been used
on-site indicates that only a small number may have contributed or
are contributing to an environmental hazard. Toluene and
dioctylphthalate are included in the Federal Register list of
priority pollutants. It is highly likely that toluene would have
volatilized soon after a spill. Dioctylphthalate is very persistent
and has been associated with pneumonia-like symptoms. Several other
chemicals used on site including hydrazine, nonylphenol,
dinonylphenol, and ethyl hexoic acid may cause undesirable symptoms.
The extensive vegetative stress noted on-site is probably the result
of high sodium chloride and sulfuric acid concentrations leaching
from the former acid pits.

Prior to 1971, all waste materials were disposed of on-site
either into a series of three acid pits or directly into a series of
channels on the property. Eventually, all material either leached
or drained into the ditch paralleling the Boston and Maine railroad
tracks and proceeded ultimately to the Aberjona River. In 1971,
disposal of wastes was changed to the system presently in use.
Sulfate bearing wastes are mixed with a calcium hydroxide slurry to
form a calcium sulfate sludge which is disposed of in two polyvinyl
chloride (PVC)-lined lagoons. An analysis of this sludge is as
follows (anal.- ^ by National Polychemicals, Inc., September 1970):

1 - 12



F1-8005-01F

3. Background:

3.4 Hazards Identified or Alleged - continued

Water 27,500 Ibs.

Gypsum 26,800 Ibs.

CaC03 650 Ibs.

Calcium Oxbisbenzene Sulfonate Trace

Na2S04 Trace

Al (OH)3 Trace

NaCl Trace

CaCl2 Trace

Formaldehyde Trace

NaN02 Trace

NH4C1 Trace

TOTAL 54,950 Ibs. = 27.5 Tons/Day

A study performed in 1979 by Geotechnical Engineers, Inc. of

Winchester, Massachusetts, indicated that several holes exist in the

PVC liner (See Figures 6 to 8). It was also discovered that sludge

has been dumped in an emergency lagoon when the two existing lagoons

filled to capacity (See Figure 4). This emergency lagoon had no liner

and was formed by dredging soil to form a roughly rectangular area.

Solids from the lagoons are dredged periodically and landfilled on the

southwest corner of the property. The landfill site was approved by

the State Department of Environmental Quality Engineering (DEQE). The

analysis of the sludge indicates that no environmental hazards would

result from leaching of the lagooned or landfilled materials into the

ground.

Non-sulfate bearing wastes generated on-site are presently

discharged into an underground sewer line which connects to a Town of

Wilmington owned sewer This line connects to a Metropolitan District

Commission (MDC) sewer ne. Complaints regarding high chloride,

sulfate and ammonia le .s in the sewer effluent have been.made on
O MMl'S" rr»l«j£* HiiJ rtmnmriinil. in*'.



Figure 6 - Leak Along the Seam
of the Polyvinyl Chloride Liner
in the Sulfate Sludge Lagoon.

Figure 7 - Enlargement
from Figure 6.

recycled paper «in<l rnvinininrnt. inc.



Figure B - Hole in the Polyvinyl
Chloride Liner Associated with
the Sulfate Sludge Lagoon.

veled paper Hiul <*mir<»iiinrfil. im*.
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Figure 9 - Sheen resulting from
"black ooze" seeping into the
Drainage Ditch.

paper mill rtmiv..-iriii. inc.
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F1-8005-01F

3. Background:

3.4 Hazards Identified or Alleged - continued

An unofficial report from a former Stepan employee indicates that
phosphorus trichloride was often dumped directly into the ground and
that residues were buried next to the wetlands near the drainage
channel. Sediment and ground water samples were taken in an attempt
to confirm or deny the existence of an environmental hazard resulting
from such alleged activities.

A 1977 aerial photograph shows two areas where drums were stored
on-site (See Figure 4). Leaks in these drums may have resulted in
ground water contamination. The 1971 photo (Figure 3) also reveals a
spill generating from the group of six large storage" tanks on the east
side of the property. Since 1973, "black ooze" has been noted seeping
into the drainage ditch paralleling the railroad tracks east of the
site (Figure 9). A sample was taken by the E & E, FIT team on October
2, 1980, (See memo to John Hackler from David Cook dated October 6,
1980). A conversation between 0. Cook (E & E ) and 0. Vaughn (Olin)
revealed that dioctylphthalate, dimethylamine, dioctylamine and other
related compounds are present in the "black ooze" as well as in Well
GW-2 (See Figure 2). This was determined by an analysis performed by
Olin. Mr. Vaughn was very hesitant to have Well GW-2 sampled. He
stated that he knew the well was contaminated and Olin was prepared to
perform remedial actions of an undisclosed nature to rectify the
situation.

The drainage ditch mentioned above has been the object of
sampling and analysis on several occasions. On January 23, 1980, five
samples were collected by the EPA and subsequently analyzed for
purgeable organics. The results indicated the following:

1. Moderate to high levels of 1,1 - dichloroethane, 1,1,1 -
trichloroethane, trichloroethylene, toluene and xylene are present
upstream of Stepan/01 in.

recycles p.:;wr 1-16 "**"** ""'* *""""imi*m>'""



F1-8005-01F

3. Background:

3.4 Hazards Identified or Alleged - continued

2. Moderate to high levels of 1,1,2 - dichloroethylene and 1,1,2 -
trichloroethane in addition to the five chemicals listed under (1)
are present downstream of Stepan/Olin.

3. Therefore, some chlorinated hydrocarbons may be leaching from
Stepan/Olin into the drainage ditch.

4. Analyses of the outfalls from Stepan/Olin do not indicate
significant off-site migration of contamination.

Priority pollutant samples were taken from the drainage ditch
paralleling the railroad tracks on July 28, 1980. Analyses of samples
taken upstream and downstream of the Stepan/Olin property suggested
that small amounts of the priority pollutants listed in Table 2 are
generating from the site.

The primary purpose of this site inspection was to gather
appropriate samples for analysis to determine if any ground or surface
water contamination is generating from Olin property. The sampling
plan is presented in Section 4, and the sampling procedures and
screening results are included in Section 7.2 of this report. The
preliminary results indicate that, with the exception of the "black
ooze" and significant amounts of residual heavy hydrocarbons noted in
Section 7.2, no significant sources of contamination are present on
site. Evidence of buried drums was noted just west of the headwall
(See Figure 2). However soil, surface water and groundwater revealed
no evidence of hazardous chemicals generating from the burial site.

4. Concept of Operation:

A seven-person team entered this site to identify the nature of
materials stored on site, investigate possible sources of
contamination and collect appropriate samples for screening and
analysis.

1 - 18
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Table 2;

Priority Pollutants Suggested To Be Entering the East Drainage Ditch from Olin Property
(Based on July 28, 1980 Priority Pollutant analyses)

CONTAMINANT METHOD OF CONTACT HEALTH EFFECTS

Trichloroethylene Inhalation: Headache, nausea, drowsiness
Chronic Inhalation: Possibly liver damage.

(This has not been documented in Humans).
Inhalation of large Hay cause narcosis
quantities:
Ingestion: Possibly liver damage.

(This has not been documented in humans).

Note: TCE is an experimental animal carcinogen, (rats).
1979 recommended ambient water quality criterion 2ug/l
Based on tumors in rats and not on human health affects.

N-Nitrosodiphenylamine Ingestion only Not an inhalation hazard.
Toxicity: This compound belongs to the class of

nitros amines.

Note: Nitrosamines are suspected human carcinogens. There are no human data, but
nitrosamines do cause tumors of the stomach, lung, liver, bladder and kidney in
rats. The class criterion is 0.1/ug/l water (ambient water) based on tumor
formation in rats.

Bis (2-Ethyl hexyl) phthalate

Note: Phthalates are non-biodegradable and potential aquatic hazards. They have no
documented human health effects that may be associated with environmental hazards.

Phthalates are used as plasticizers in latex materials and are often used in medical
equipment such as IV infusion sets.

Phthalates may leach off of such equipment and are suspected in the etiology of
shock lung syndrome when injected intraveneously.

1,1,2 - Trichloroethane Toxicity - Inhalation: Narcotic, local irritant may (B -
cause liver end kidney damage.

Ingestion: Local irritant (in 1 ug/1 concentrations)
suspected to cause liver and kidney damage

Note: It may be a percutaneous hazard - when hands are immersed in concentrated liquid
(only).

1,2 - trans-Dichloroethylene Toxicity: low toxicity except when exposed to
concentrated vapor - nausea, vomiting,
dizziness with immediate recovery upon removal
from exposure.

Ingestion: Ingestion of concentrated liquid - hajsea,
vomiting.

Note: 1,2 - DCE is a dermatitis producing agent. It is not percutaneous.

Vinyl Chloride;

Note: A well-known human carcinogen. 1979 ambient WQ criterian a 51 ug /I based on
tumor-production in rats

18 A
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F1-8005-01F

4. Concept of Operation - continued

The following instruments were used during the visit to delineate
/

potentially hazardous areas and screen samples:

1. Century organic vapor analyzer (OVA)

2. Explosimeter

3. Oxygen meter

The site sampling plan was based upon existing knowledge of
groundwater and surface water movement on 01 in property. The
groundwater contours presented on the overlay for Figure 10 are from a
report entitled "Report on Groundwater and Surface Water Study -
Stepan Chemical Company, Wilmington, Massachusetts" by Geotechnical
Engineers, Inc. of Winchester, Massachusetts (1979). Both
groundwater and surface water moves in a northwest to southeast
direction. As a result, priority pollutant groundwater and surface
water samples were taken near the southeast corner of the site. A
priority pollutant groundwater sample was taken near the northwest
corner of the site for background data. A total of eight groundwater,
ten surface water and five soil samples were taken. The sampling
locations are shown in Figure 10. See Section 7.2 of this report for
detailed sampling procedures and preliminary screening results.
Parameters for the monitoring wells on Olin property are presented in
Table 2.

All samples were iced immediately and brought to the EPA Regional
Laboratory 1n Lexington, Massachusetts, for further screening and
analysis. Appropriate decontamination measures were followed prior to
leaving the site. The safety plan and report are included in Appendix
A.

1 - 19
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F1-8005-01F

TABLE 3 - Parameters for Monitoring Wells on the 01 in Property in
Wilmington, Massachusetts

Depth of Well Water Table Depth of Screened
Well i (ft.) Depth (ft.) Section (ft.)

GW - 1 21.2 9.0 14.0 - 19.5

GW - 2 15.0 7.5 9.5 - 14.5

GW - 3 22.0 4.2 10.0 - 15.0

GW - 4 13.5 2.5 _.8.0 - 13.0

GW - 5 12.0 0 5.0 - 10.0

GW - 6 18.0 4.0 8.2 - 13.2

GW - 7 14.0 2.6 8.5 - 13.5

GW - 8 10.2 1.5 3.2 - 8.2

GW -10 24.0 5.4 4.8 - 9.8

GW -11 17.0 3.9 9.0 - 14.0

GW -12 12.7 0 4.8 - 9.8

All wells have inside diameters of 1.5".
Location of wells is shown in Figure 2 of this report.
All well parameters are from: Report on Groundwater and Surface
Water Study - Stepan Chemical Company, Wilmington,
Massachusetts: Geotechnical Engineers, Inc. Winchester,
Massachusetts, December 6, 1978.

1 - 21
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5. Logistics and Site Setup:

Because of the large area covered during this inspection and the
large amount of sampling equipment required to accomplish the objective,
it was necessary to move the van and associated decon several times.
Figure 11 shows the various locations of the van during the inspection.
Equipment decontamination was performed after each sampling effort, and
appropriate equipment and personnel decontamination measures were
performed following the final sampling at Well GW-2 (Station 012).

No hot line was delineated as no "hot spots" were indicated during
the preliminary assessment or the site inspection.

No logistical problems were encountered during the planning and
performance of this site inspection. A minor pumping problem was
encountered during sampling at the first groundwater station (001).
However, following appropriate adjustments, samples were successfully
retrieved from depths up to ten feet with the portable hand pump. The
portability of this sampling technique was very important at Station 008
which was nearly inaccessible due to dense vegetation and swampy ground.

6. Site entry team and Schedule of Events:

6.1 Site Entry Team and Team Assignments:

David Cook - Site Entry Team Leader
Paul Clay - Sampling Officer
Lori Fucarlle - Safety Officer
Glenn Smart - Equipment/Work Party
Richard DiNitto - Work Party
Margret Hanley - Work Party
Bill Norman - Work Party

recy<:ltja

1-22
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Figure 11 - Command Post and
Associated Decontamination
Station Locations.
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6. Site Entry Team and Schedule of Events - continued

6.2 Schedule of Events

The site entry team was briefed by the team leader on November
11, 1980 (the day before site entry). The briefing included review
of appropriate data obtained during the preliminary assessment for
the purpose of making the team aware of all potential hazards. The
br ief ing focused the team's attention on the questions raised by the
preliminary site assessment.

In order to faci l i ta te completion of sampling on November 12,
1980, the team was divided into two groups: Cook, DiNit to and
Hanley (Team 1) collected the surface water and sediment samples and
Fucarile, Clay, Smart and Norman (Team 2) collected the groundwater
samples.

The following was the schedule of events for the site
inspection.

0900 - Van arrives at 01 in, team sets up decon and prepares sampling
equipment. D. Cook meets with Olin representatives (Ted Groom
and M. Ahsah of Olin Research Laboratory, David Vaughn,
Environmental Coordinator and Ron McBrien, Plant Manager) and
explains the objectives of the inspection. Split samples and
duplicate photos are requested by McBrien and Vaughn.

0930 - Smart and Clay sample Well GW-1 (Station 001, Sample
170818).

1038 - Smart and Clay collect priority pollutant sample at Well GW-5
(Station 002, Sample #70809).

1040 - Cook collects priority pollutant sample of surface water at
outlet of on-site drainage ditch (Station 003, Sample
#70803).

recycled paper , 1 - 24 m.U>^y «n«l mMnxtinrnt. inr.
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6. Site Entry Team and Schedule of Events

6_.2, Schedule of Events - :ontinued

1100 - Clay samples culvert from E. C. Whitney (Station 004, Sample

#70814).

1105 - Clay samples surface water from North Drainage Ditch (Station

005, Sample #70815).

1140 - Smart and Clay collect priority pollutant sample from Well

GW-10 (Station 006, Sample #70816).

1200 - Team breaks for lunch and discusses sampling completed and

still to be completed.

1315 - Team returns to site and divides into two groups described

earlier (Teams 1 & 2).

Team 2:

1330 - Smart and Norman sample Well GW-12 (Station 007, Sample

#70825).

1400 - Smart, Clay and Norman sample Well GW-8 (Station 008, Sample

#70826).

1430 - Smart, Clay and Norman sample Well GW-11 (Station 009, Sample

#70827).

1505 - Norman and Smart sample Well GW-6 (Station 010, Sample

#70828). '

1530 - Clay, Smart and Norman attempt to sample Well GW-7 (Station

Oil) but are foiled by a wasps' nest in the well.

1545 - Team 2 samples Well GW .- 'tation 012, Sample #70812).

feCyClSO paper \ - £. r™l«|{» HIM! rmimnmrm. inc.



F1-8005-01F

6. Site Entry Team and Schedule of Events
6.2 Schedule of ̂ vents - continued

Team 1:

1330 - Sediment sample taken with auger at sulfate sludge landfill
(Station 100, Sample #70824).

1345 - Sediment and surface water samples taken on Jewel Industrial
Park property just west of culvert leading to Olin property
(Station 101, Sample #70817).

1355 - Sediment and surface water samples taken at culvert just
south of the Lagoon 2 (Station 102, Sample #70807).

1420 - Surface water sample taken approximately 75. feet east of Well
GW-12 (Station 103, Sample #70821).

1440 - Surface water sample taken at west end of Central Pond
(Station 104, Sample #70822).

1500 - Surface water sample taken at east end of Central Pond
(Station 105, Sample #70823).

1515 - Sediment and surface water samples taken in area of dead
trees (Station 106, Sample #99999).

1530 - Soil sample taken where Lake Poly was formerly located
(Station 107, Sample #70808).

1540 - Surface water taken near headwell (Station 108, Sample
#70810).

1550 - Evidence of buried drums (rusted bands lids and two partially
buried drums) noted just west of headwall. Shallow soil
sample collected (Station 109, Sample #9998).

1610 - Soil sample taken from area just south of tank farm (Station
110, Sample #99997).

1 - 26
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6. Site Entry Team and Schedule of Events
6.2 Schedule of Events - continued

,''

Team 1: .

1615 - Teams 1 and 2 reunite at van and proceed to decon personnel

and equipment. Chain of custody forms are completed and D.

Vaughn of Olin signs for split samples transferred to him.

1640 - Site Inspection completed, team returns to office.

7. Results of Investigation

7.1 Site Representative Interview:

A detailed interview regarding the processes used on site was

not necessary as this information was gathered during the

preliminary assessment and is incorporated, into Section 3.2 of this

report. Mr. David Vaughn, Environmental Coordinator for Olin

Chemicals Group, did confirm the presence of dioctylphthalate,

diphenol amine, dioctylamine and other related chemicals in the

"black ooze" seeping into the East Drainage Ditch. The seepage

appears to be the result of a spill generating from the tank farm

which took place during or prior to 1973. Presented in Appendix C

is a letter from Charles P. Riley, Jr., General Manager of National

Polychemicals to Thomas C. McMahon, Director of Massachusetts Water

Resources Commission, dated July 18, 1973, describing the presence

of "black ooze". Mr. Vaughn also confirmed the presence of

contamination in Well GW-2 related to this spill and was hesitant to

have us sample this well prior to undisclosed remedial action

planned by Olin.

Mr. Vaughn expressed his desire to obtain duplicate samples and

photographs associated with the site inspection.

recycled paper 1 - 2 7 rc«.i.>m «ml r- .-imrni. i
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7. Results of Investigation - continued

7.2 Sampling procedures and screening results:

7.2.1 Groundwater sampling procedures

The preparation for sampling the monitoring wells on the
Olin property was the same in each case: (Note: All wells were

. capped and bolted. The bolts were sawed off to remove the
well cap.)

First, the static level of water in the well was
determined with a water level indicator. Second, the bottom
of the well was sounded, using these two measurements and the
diameter of the well casing (1 1/2", in each.case), the static
volume of water in the well was calculated. Third, a hand
operated vacuum pump attached to a sufficient length of Tygon
tubing was used to discharge five times the static volume of
the well. (This amount of discharge was not possible in some
wells because of slow recharge and silted-in screens.)
Following discharge, a volume of sample appropriate for the
desired analytical parameters was collected by pumping. E & E
personnel first filled their bottles and then filled bottles
for Olin sampling personnel.

Between the sampling of each well, the sampling line and
pump was cleaned by rinsing thoroughly, first with methanol
and then with distilled water. The E & E sampling crew
consisted of Paul Clay and Glenn Smart for wells GW-1, 5, and
10 and Paul Clay, Glenn Smart and William Norman for wells
GW-12 8, 11, 6, 7, and 2. A groundwater elevation contour map
prepared from data gathered during sampling is presented in
Figure 12, which 1s very similar to Figure 10, the groundwater
elevation contour map prepared by Geotechnical Engineers. The
major difference is that surface of the the water table was
generally 1 1/2 to 2 feet lower at the time of the E & E -.ite
inspection.

Cled p3pCf m*U»£% iiml cmirtmmrnt, inc.
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7. Results of Investigation
7.2 Sampling procedures and screening results:

7.2.1 Groundwater sampling procedures - continued

The following is a summary of the sampling operations and
data obtained at each well:

01 in Well GW-1 (Station 001, Sample #70818):
Depth of well: 21' 4"
Depth to water (static level): II1 4"
Volume purged prior to sampling: 5 gallons
Samples taken: E & E obtained (1) 40 ml VOA vial with

10X head space for screening. Olin
representatives obtained 80 ml.

Olin Well GW-5 (Station 002, Sample #70809):
Depth of well: 13' 2 1/2"
Depth to water (static level): 4' 1"
Volume purged prior to sampling: 5 gallons
Samples taken: E & E obtained the following priority

pollutant sample:
(2) 1/2 gallon jars with Teflon lined caps for

extractables

(2) 40 ml VOA vials for purgeables
(1) 1 liter polyethylene bottle for metals
(1) 40 ml VOA vial with headspace for screening
Olin representatives obtained similar volumes for

similar analyses.

Olin Hell GW-10 (Station 006, Sample #70816):
Depth of well: 12' 3"
Depth to water (Static level): 8'7"
Volume purged prior to sampling: 3 1/2 gallons
Samples taken: E & E obtained sufficient volume in

appropriate containers for priority pollutant

1 - 30
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7. Results of Investigation
7-2 Sampling procedures and screening results:

7.2.1 Groundwater sampling procedures - continued

analyses (See description under Well GW-5).
01 in representatives obtained similar volumes for

analyses.

01 in Well GW-12 (Station 007, Sample 170825):
Depth of well: 12' 1"
Depth to water (static level): 41 7"
Volume purged prior to sampling: 3 1/2 gallons
Samples taken: E & E obtained (1) 40 ml VOA vial with

10% head space for screening. 01 in
representatives obtained 80 ml.- -

Note: Due to the fact that leaves and other debris were
pumped as this well was purged, it is likely that
the well casing is broken below the water table.

01 in Well GW-8 (Station 008, Sample 170826):
Depth of well: lO'lO"
Depth to water (static level): 5'1"
Volume purged prior to sampling: 3 1/2 gallons
Samples taken: E & E obtained (1) 40 ml VOA vial with

10X headspace for screening. 01 in representatives
obtained 80 ml.

Note:. Water had a brown, murky color throughout the
purging and sampling processes.

Olln Well GW-11 (Station 009, Sample 170827):
Depth of well: 15' 9"
Depth to water (static level): 6'3"
Volume purged prior to sampling: 3 1/2 gallons
Samples taken: E & E obtained (1) ml VOA vial with 10%

head space for screening. Olin representatives
obtained 80 ml.

1 ~ .51 Hnri rminmmrm. inc.



F1-8005-01F

7. Results of Investigation
7.2 Sampling procedures and screening results:

7.2.1 Groundwater sampling procedures - continued

01 in Well GW-6 (Station 010, Sample #70828):
Depth of well: 15' 1"
Depth to water (Static level): 5'11"
Volume purged prior to sampling: 3 1/2 gallons
Samples taken: E & E obtained (1) 40 ml VOA vial with 10%

head space for screening. Olin representatives
obtained 80 ml.

Olin Well GW-7 (Station Oil, Sample #70811):
Depth of well: 16' 0"
Depth to water (static level): 5'4"
Volume purged prior to sampling: under two gallons
Samples taken: No samples taken.
Note: Well was clogged with wasps.

Olin Well GW-2 (Station 012, Sample #70812)
Depth of well: 16' 9"
Depth to water (static level): 12' 5"
Note: This well was highly contaminated with an oily

substance, most likely dioctylphthalate.

Volume prior to sampling: Because of the depth of the well
and the high viscosity of the contaminant, it was not
possible to obtain more than a quart of material from this
well. The intent was to take sufficient volume for a
priority pollutant analysis. The volume obtained was split
with Olin representatives. The sample was very obviously
two-phase, with a top dark brown layer and a bottom aqueous
layer.

1 - 32
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7. Results of Investigation
7.2 Sampling procedures and screening results:

7.2.2 Surface water and sediment sampling procedures:

With the exception of the priority pollutant surface
water sample collected at Station 003, all sediment and
surface water samples consisted of (1) 40 ml VOA vial with
head space. All sediment samples were collected with a
four-inch diameter soil auger. The locations of all sampling
stations are shown in Figure 10.

Station 100 - Sample #70824
A sample from the sulfate sludge landfill was taken
approximately one foot below the surface. The sample was
greyish-white in color and had the consistency of wet
clay.

Station 101 - Sample #70817
A mucky sediment sample was taken in the drainage channel
approximately six inches below the channel bottom. A
surface water sample was also collected at this station.
The water was clear and colorless.

Station 102 - Sample #70807
A surface water sample was initially taken. Upon seeing a
bubble of material breakout onto the water surface in a
rainbow - colored sheen, it was decided to take a sediment
sample. The sediment sample was taken approximately six
inches below the channel bottom. It was black and
impregnated with a thick black oily substance. A heavy
rainbow-colored sheen covered the entire drainage channel
as oily material seeped to the surface of the water from
the hole made by the auger. Another surface water sample
was subsequently taken. The water was clear and slightly
brownish in color.

Station 103 - Sample #70821
A surface water sample was taken from a large puddle of
standing water located in a depression resulting from

recent (?) earth movement. The water was clear and
colorless.
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7. Results of Investigation

7.2 Sampling procedures and screening results:

7.2.2 Surface water and sediment sampling procedures:

Station 104 - Sample #70822

A surface water sample was taken. The water was clear and

colorless.

Station 105 - Sample #70823

A surface water sample was taken. The water was clear and

colorless.

Station 106 - Sample #99999
A black mucky sediment sample was taken approximately six

inches below the surface. The auger hole-vras allowed to

recharge with water and a water sample was subsequently

taken. The water was clear and colorless.

Station 107 - Sample #70808

A surface water sample was taken. The water was clear and

colorless and was moving swiftly in the channel.

Station 108 - Sample #70810

A sandy, grey-colored, water soaked sediment sample was

taken approximately four feet below the ground surface.

Material above the sample location was light-tan, coarse

grained sand.

Station 109 - Sample #99998
A black, mucky sediment sample was taken approximately six

inches below the surface. The entire area where this

sample was taken was resilient when jumped upon. The

collected sample had the odor of fuel oil.

,r Station 110 - Sample #99997

~ A dark, fine-grained soil sample was collected

approximately six .inches below the ground surface.
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7. Results of Investigation
7.2 Sampling procedures and screening results:

7.2.2 Surface water and sediment sampling procedures:
^

Station 003 - Sample #70803
A priority pollutant sample was taken of the surface
water. There was a thin sheen on the surface of the
water. The water was clear and colorless.

Station 004 - Sample #70814
A sample was taken of the standing water at the outlet of
the culvert. The water which was clear and colorless was
covered with the thick sheen.

Station 005 - Sample #70815
A sample was taken of the surface water. It was clear and
colorless.

7.2.3 Screening results of surface water and groundwater samples

The samples specified below were screened on a Century
Portable Gas Chromatograph using a T-12 column. All samples

-— • ^ .r-

were shaken .vigorously for two minutes and allowed to reacha .. rf-~- ^

ambient temperature. 250 microliters (ul) of the headspace
vapor were then withdrawn and injected directlvinto_the
detecTdr: t&Sfeasure the total
Those samples showing volatiles were^g^p^4g^Jut in
the gas chromeftograph mode. The^re*

01 in Well Gti-1 - Sample #70818
Large methane peak, followed byjsmallier, fast second peak
- unidentified, possibly a

01 in Well GW-5 - Sample #70809 i,
Methane peak, no other volatiles within detection limit pH
of sample = 6-8. Sample submitted for priority pollutant
analysis.

01 ' ...; Well GW-10 - Sample #70816
arge methane peak, followed by smaller, fast second peak
unidentified, possibly a higher alkane. Sample

•.iihmit-.t.prt fnr nrinritv oollutant analysis. . . .
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7. Results of Investigation

7.2 Sampling procedures and screening results - continued
7.2.3 Screening results of surface water and groundwater samples

01 in Well GW-12 - Sample 170825

No volatiles present within detection limits. pH of sample
= 6-8.

01 in Well GW-8 - Sample #70826

No volatiles present within detection limits. pH of
sample 4-6.

01 in Well GW-11 - Sample 170827

Large methane peak,. followed by smaller, fast second peak
- unidentified, possibly a higher alkane.

01 in Well GU-6 - Sample #70828

Methane peak, followed by small fast peak - unidentified,
possibly a higher alkane.

01 in Well GW-7 - Not analyzed
No sample obtained

• • u i s * * ' • • ' vin WeTPgE-2 - Not analyzed. /:^-.4*A.
0 1 1 n . ha£ conf i rmed presence •' of *' 'dfpctx^ ĵfl̂ J n the

__ -"* - - --'• - - . ^ - f 9
well. ?

OUn/West End of Central Pond - Sample #70822
No volatiles within detection limits. pH = 6-8/**

01 in/Jewel Drive side of culvert - Sample #70817
No volatiles within detection limits. pH = 6-8

01 in/Channel near well #5 - Sample #70803
Methane, then very small second peak - not identified
Sample su» Ued for priority pollutant analysis.

1 - 36
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7. Results of Investigation
7.2 Sampling procedures and screening results - continued

7.2.3 Screening results of surface water and groundwater samples

01 in/Culvert southeast of sulfate lagoon - Sample #70807

Methane, then very small second peak - not identified.

01 in/East End of Central pond - Sample #70823

No volatiles present within detection limits. pH of

sample 6-8.
~j

Olin/Non Contact Cooling Water - west end of warehouse -

Sample #70810
Methane present.

01 in/North Drainage Ditch - Sample #70815
Methane present. No other volatiles within detection

limit. pH = 6-8.

01 in Standing Water near Well GW-12 - Sample #70821

No volatiles present tJE&hin detectiflrt i4mtt?s. pH = 6-8

0 1 In/Surface Water. pear ye^atiye ̂ a m p l e *99999

No volatiles present «itfifiMstec±iqfr firattejipH = 6-8.
- - ' "̂ "'. tlE -̂.v*1"; ^ - — e . - _ - -SSsSS

-TT

7.2.4 Screening results of soil and sediment samples.

An attempt will be made to analyze for-the presence of
volatile vapors in these samples by allowing the samples to
reach room temperature and injecting a portion of the head space
vapor into the portable GC. Since the column of the portable GC

operates at ambient temperature, it is not practical to heat up
the sediment samples to drive off vapor, as the vapor might
condense in the column and thereby destroy the column.

1 37
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7. Results of Investigation
7.2 Sampling procedures and screening results - continued

7.2.5 Photographs of Sampling Points

Figures 13 through 30 are photographs of the sampling locations.

8. Recommendations:

E & E has made arrangements with 01 in to collect a priority pollutant
sample at Well GW-2 to determine the extent of contamination. A pump
capable of sampling this well is on order. With this exception, no
additional on-site inspection or sampling activity of this site is warranted
at this time. Should the priority pollutant analyses indicate unanticipated
contamination, the need for re-entry will be evaluated.

The East Drainage Ditch should be examined regularly to determine if the
absorbant pads now in place are preventing the entry of phthalates, amines
and phenols into the ditch. There is an obvious need for remedial action to
eliminate the ongoing contamination of a Class B stream (East Drainage
Ditch) with priority pollutants includinodioctylphthalate and possibly

3&~-i?i-'&iK-~rJ&--/f:- : ; -V'' " '-"H»rJtf- -' - «' "
diphenyl hydraziTwraVweliT-tfs various phenols and 'amines.

- . - • - - • - . --*?> :*. -*i_J**V £-'- '
" ' VX -' - ' ''—^•'"Tt-'-'T • -v* .'

.'J? ". • • - • ' . '-. 'if "J "•'- J-
To avoid repeated spVlls of hazardous~matefials from the" tank farm, it

is recommended that an impervious base and confinement structure be
provided.

The release of heavy fuel oil from oil impregnated soil into the North
Drainage Ditch is taking place. The placing of absorbant pads at the
entrance of this ditch into the East Drainage Ditch is recommended.

1 - 38
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9. Conclusions:

The seepage from Olin property of at least one priority pollutant
(dioctylphthalate) into a Class B stream is presently occurring.

This contamination is very likely entering the Aberjona River by way of

Halls' Brook Storage Area.

A monitoring well located on Olin property is grossly contaminated with

at least one priority pollutant.

There is extensive contamination of soil on Olin property with heavy

residual oil.

A completed Potential Hazardous Waste Site - Site Inspection Report is

included in Appendix B.

1 - 39



Figure 13: Sampling Station 001

Figure 14: Sampling Station 002
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Figure 16: Sampling Station 004

Figure 15: Sampling Station 003
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Figure 17: Sampling Station 005 Figure IS: Sampling Station 006



Figure 20: Sampling Station 008

Figure 19: Sampling Station 007



so
•s
S

Figure 21: Sampling Station 009 Figure 22: Sampling Station 010



Figure 24: Sampling Station 102

Figure 23: Sampling Station 012



Figure 25: Sampling Station 103

Figure 26: Sampling Station 104
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Figure 28: Sampling Station 106

Figure 27: Sampling Station 105
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Figure 29: View toward the northwest from Sampling Station 106

Figure 30: Sampling Station 108
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SITE SAFETY PLAN

and

REPORT
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«

I T i : Olin Chemicals Group Plant __ : _ DATE: i0/23/BO _ _ TDD * '-1-8Q
p p r p r p c n p v -

[:. . r i O N : Eames Street.. wi 1mi"qtnn , MA - Cl' Fiira*-fWr-«'smar?*«7 -
? . ' V r S T I G A T I V E 05JE"T1VE(S) ; To gather information necessary, to determine the potential for R

_l^nd/or 311/104 Clean Wa^r Act acH on PROPOSED DATE OF I N V E S T l G A T 1 0 N : j 1/s

ACKGROUND R E V I E W : Complete: x Pre l iminary: _

O Z U K - K T A T I O K / S U K M A R Y : OVERALL HAZARD: Serious _ Moderate _x_ Low _ U

SITE/WASTE CHARACTERISTICS

ASTE TYPE(S) : Liquid _x_ Solid x Sludge ^ _ Gas _

H A R A C T E R I S T I C ( S ) : Corrosive_x Ign i t ab le _ Radioactive__ Volati1e_x_ Toxic _ React . _ Unk._

A C I L I T Y DESCRIPTION: Size: S3 acres _ B u i l d i n g s : apProx. i hni ia i™.

11 storage tanks, 12 wells __ _______ _ _ _ . ____ __

Topogr aphy : embankment to ditch at RR tracks, marshland *+ har.y nf rT-^r^>-vy- _

P r i n c i p a l Disposal method (type and loca t ion) : formerly three add pits, now r-^

settling basins used for gypsum containment, storage tanks __ - •

Unusua l Features ( d i k e integrity, power l ines, terrain, etc.)boardered bv BSM RR
___ • ___ Status: (open, closed, unknown )

II STORY: (worker or non-worker injury; complaints from public; previous agency act ion):

Analysis of sludge Nat'l Polychemicals. Inc. -1970 leaching into Aberiona.

Engineers Study PVC liner leaks in 1979, Complaints to MDC regarding high chloride. sulfafct

and ammonia levels in sewer. Former Stepan employee unofficially reported phosphoric

dumped on ground and residues buried near wetlands. He was taken to hosoital for

because he was overcome by ammonia fumes inside building. _

HAZARD EVALUATION
f* __ -_ _ - - --- — ̂ — ̂ — — •

Moderate Hazard, After close examination of the Geoterh. st™dyr Nat<l Pr>lyr-h«»mir.aT

The only priority pollutants presumed to be on site are toluene and dioctylpha3a«-«>. •» ic

highly likely that toluene would have volatilized soon after a spill. Dioctylphalate is m

a vapor hazard. Toluene could be a vapor hazard if it is leaking. Ultra twins should be <

Also, could have acidic or basic leachates thus rubber gloves and boots and apron protect i.

Eye protection taken care of by Ultra Twin masks. Other non priori »y

be on site could be ingestion hazards; therefore, reasonable hygene should be practiced.

recyt-iea paper Vri.l,l|:i „,„! .•mir..>lm>-iii. in..



ECOLOGY AND ENVIRONMENT. INC.

FIELD INVESTIGATION TEAM - REGION I

WORK PLAN INSTRUCTIONS

I. PERIMETER ESTABLISHMENT: Map/Sketch Attached _x c Site Control
Public Perimeter Identified x Zone(s) of Contamination Identified x
NOTES:

c areas of special safety concern identified
II. PERSONAL CLOTHING:

Level of Protection: A . B C x
Modifications:

Surveillance Equipment and Materials: TLD badges

II. DECONTAMINATION PROCEDURES:
Hot Line Location (initial): at public perimeter access

Command Post Location (initial): at public perimeter access
PDS Stations: 1. boot & glove wash 2. boot S glove rinse

3. 4> ni__5- 1
Equipment and Materials/Special Facilities:

IV. SITE ENTRY PROCEDURES:
Team Size: E & E _s State Other
Entry Briefing (date) day before site entry
Station Designation (name/responsibility): 1. Dave cook. Project Leader
2. Paul Clay, Equipment/Work party 3. Lori Fucarile, Safety

4. Robert Palermo, Work party 5. Paul Exner, Work party
6. 7.
Work Schedule/Limitations:

Site entry team will not be entering any buildings. Entry' to (outside) area will be

only after receiving permission from Olin Chemical.
Notes:

recvclej oaoer
. recycled paper
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Fl-iLL- INVESTIGATION TLA.". - REGION ]

SITE SAFETY PLAN SUMMARY
i

""KAK£ t)r SITE : Olln-Chemical Group DATE : 10/23/80

JQQ t. F-1-800S-01F

i

Locat ion of site: Eames Street, Wilmington, MA

Direct ions to site: Washington Street North to West Street. Left on Industrie
Way, right on Woburn Ave., then left on Eames Street.

Project Leader/Site Entry Leader: David cook •

Safety Person: Lori Fucarile

Equipment Person: Paul clay
Work Party: Paul Clay, David Cook, Palermo, Paul Exner

P.eason for Site Entry: to determine potential for RCRA/311/104 action

. i —

Special Hazards: Volatile hydrocarbons may be present; acid or base mav be ore

Hazard Assessment: (H, K, L, Unk.) Moderate, High levels of contaminants not

expected ___ ;

Level of Protection: Level c

Required Protective Equipment:
1 m Ultra Twin w/cartridge 2 Robert Shaw

Tyveks (Chem. Resistant) 4. Gloves

boots 5, hard hats

-i TLD badges . g^ Butyl rubber aprons

n Explosimeter '. 10. °o Meter

recycled pape' . ifiiiu»\ MII.I <ii>in>iutiriii. JIM-.



£:OL03V ANC ENVIRONMENT, INC.

FIELD INVESTIGATION TEAM - REGION I

-.•oar. PLAN INSTRUCTIONS - continued
v . .HERGEHCY PRECAUTIONS:

ACUTE EXPOSURE SYMPTOMS

Volatile hydrocarbon exposure; lightheadedness, nausea

FIRST AID

Get to fresh air, administer

oxygen if required. Seek

medical aid

HOSPITALS/POISON CONTROL CENTERS (address, telephone number)

See Resources List

EMERGENCY TRANSPORTATION SYSTEMS (Fire, police, anbulance)

See Resources List

'1.EMERGENCY ROUTES

Choate Hospital, Left from Olin gate onto Eames St. to Route 38, left on 38 (Main Street)

straight (Under 128) to Woburn Center approx 1.5 miles to Warren Ave. Choate Hospital is

at top of hill.

EQUIPMENT CHECKOUT

SCBA

JHratwin x

Explosimeter

0/2 Indicator
Draeger Pump x

Radiation

Cylinders

Cartridges

Tubes
v£lS5lPe

3cer

Eye Wash Unit

First Aid Kit

Drinking Water Supply

Personal Clothing

Decontamination Mat*Is.
rr«ili«.»i mul t-minMimrttl. in«-.
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ECOLOGY AND ENVIRONMENT .NC. - REGION I

SITE: Olin Chemical Group Plant

n>o
n

llRE
POLICE
AMBULANCE

NAME

Wilmington
Wilmington
Wilmington

HOSPITAL ER cnoate Hospital

WATER SUPPLY
TELEPHONE
RADIO COMMUNICATIONS

AIRPORT
HELIPORT AREA

EXPLOSIVES UNIT

EPA CONTACT

on van
Olin Chemical
• NA

NA
NA

State Police

Rick Leighton

TDD *: p-i-8005-oiF

RESOURCES
(locate resources on area map)

TOWN

Wilmington
Wilmington
Wilmington

Warren Ave., Woburn

Eames St, Wilmington, MA
*

S. Lynnfield

Lexington/NBRL

DATE: 10/23/80

PHONE '

658-3200
658-3200
658-320Q
933-6700

933-4240

593-1122

861-6700

NOTIFIED i
. YES/NO £

no .£
no f

1
i no £

1
i yes

no

yes

LIST OTHER RESOURCES: .

:

f • *
s

IS: i E, Inc., .Woburn
'£ 1 E, Inc. Arlington,
•jir. llarinson - Vanderbi 1
Or. Harbison - home
Robert Young - home

VA
t

Anne Marie DesmaraiS - home
I'utur Bant Briqham, Occu

f)r. Speizer, Or. Shen
24 hour number - ask

p. Ind. Health C
ker, Kay Jordan
for bellboy 904

EMERGENCY NUMBERS

(617) 935-0220 (0230)
(703 522-6065 24 hr.
(615 322-4754
(615 747-6353 24 hr.
(617) 545-4905
(617) 097-5306

linic:
(617) 732-5903
(617) 732-6000

(4000)
number - call forwarding

•(

number - 9 second message

, •

3
• £

. • ' g-
, -

1 ''
'

, *t



ECOLOGY AND ENVIRONMENT, INC.
FIELD INVESTIGATION TEAM - REGION I

SITE SAFETY REPORT

NAME OF SITE: Olin Chemicals Group DATE QK ENTRY: 11/12/80

TDD*: F-1-8005-01F

Reason for Site Entry: To obtain information and samples for possible RCRA

and/or 311/104 Clean Water Act actions regarding Ql-rn
Chemicals Group.

Personnel on Site:
Site Entry Leader: David cook
Safety Person: T.r>ri Fnrarile

Equipment Person: Paul Clay
Work Party: Paul Clav. Glenn Smartf Margret Hanley, Rirharr

Other E & E Personnel:

Other Personnel on Site: Ted Groom, M. Ahsah, and P.Vaughn (Olin Research)

Explain Any YES Answer on an Attached Sheet: YES NO

1. Was the Safety Plan followed as presented?
Explain any and all deviations in full. x

2. Did any team member report chemical exposure? jc

3. Did any team member report illness, discomfort, or
unusual symptoms? x

4. Did any team member report environmental problems?
(heat, cold, etc.) - *

5. Did any team member report injury? x

6. Did the site entry have to be curtailed for any reason? .
(rain, lack of air, etc.) • • x

7. Were any emergency services or resources utilized? v

8. ' Were there any unusual occurences? x

9. Was the Safety Plan adequate? . x

10. What changes would you recommend?
cled paper rr»l«i<» mul ••minimm-in. irir.



APPENDIX B

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
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&EPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

REGION SITE N U M B E R (10 6« •••/jn-
• d 6y H<O

I

G E N E R A L INSTRUCTIONS: Complete Sections I and OI through XV of this form as completely as possible. Then use the informa-
tion on this form te> develop a Teatat've Disposition (Section 11). File this form in its entirety in the regional Hazardous Waste Log
File. Be sure to include all appropriate Supplemental Reports in the file. Submit a copy of the forms to: U.S. Environmental Pro*
tection Agency; Site Tracking System; Hazardous Waste Enforcement Tack Force (EN-33S)-, _40_1_M SL, SW; Washington. DC 20460.

I. SITE IDE NT IF ICAT ION
A. SITE N A M E •• STREET (or other Idtiulllet)

Olin Chemicals Group-Wilmington Plant Eames Street
C. CITY

Wilmington
C. SITE OPERATOR I N F O R M A T I O N
1. N A M E

_Mr._Ron_McBrien_J Plant
i. STREET

Eames Street

MA

Manager)
4. C I T Y

Wilmington

01887

H. AEALTY O^NER I N F O R M A T I O N (it dnu,»ni iron, operator oi •!<•)
1. NAME

N/A
1. CITY

F. COUNTY NAME

Middlesex

a. T E L E P H O N E N U M B E R

933-4240
«. STATE I ». ZIP CODE

MA J01887

a. TELEPHONE N U M B E R

4. STATE" I i. ZIP COOK

1. SITE DESCRIPTION

Complex of Chemical Process Buildings on a large wooded lot
J. TYPE OF OWNERSHIP

| | 1. FEDERAL I I 2. STATE I I 3. COUNTY 1 1 4. M U N I C I P A L Hcl S. PRIVATE

V _ -~

II. TENTATIVE DISPOSITION (complete (hi* tection lett)
A. ESTIMATE DATE OF TENTATIVE

DISPOSITION (mo., day. 4 yr.J.

C. P R E P A R E R I N F O R M A T I O N

1. N A M E

David K. Cook

B. APPARENT SERIOUSNESS OF PROBLEM

1 1 1. HIGH Cxi Z. M E D I U M f~l 3. LOW n 4. NONE

Z. TELEPHONE NUMBER

935-4008

S. DATE (mo.. d»f, 4 yr.)

12/4/80
III. INSPECTION I N F O R M A T I O N

A. PRINCIPAL INSPECTOR INFORMATION
1. N A M E 1 *• TITLE

.David K^_CQQk _ |sr. .Geological Engineer _ _ _
1. O R G A N I Z A T I O N | 4. TKLEPHONE NO. far., cod* 4 no.)

Ecoloorv and. Environment. Inc. (EfiE) 1 617-935-4008
B. INSPECTION PARTICIPANTS

I . NAMK

David K. Cook
Paul Clav
Richard DiNitto
Maroret Hanlev

T.nri Piirarll.fi

a. ORGANIZATION

Ecology and Environment, Inc.
Ecoloov and Environment, Inc.
Ecology and Environment, Inc.
Ecoloov and Environment, Inc.
iS&gg? fn-i e&RfiBBi; IBS:
Ecoloov and Environment. Inc.

C. SITE REPRESENTATIVES INTERVIEWED (eorforele otllelele, worker*, roeldenle)

1. NAMK

David Vaughn

Ted Groom

M. Ahsah

recv-"led paper

a. TITLE k TELEPHONK NO.

1. TELEPHONE NO.

935-4008
935-4008
935-4008
935-4008

935-4008

*. ADDRESS

Environmental Coordinate r 203-356-3156 Hartford, CT .

Chemist 203-356-3156 Hartford, CT

Chemist S£b-HlHO Wilmington, MA

•

,•,•,.!,.,.» ,,,..1 .....in,,,,,,..,,!, in,-.



Continued From Front

III. INSPECTION INFORMATION (continued)

D. GENERATOR INFORMATION (tourcf* ol *,•*<•)

I. NAME 2. TELEPHONE NO. J. ADDRESS 4 . W A S T E TYPE GENERATE

-Demicais associat
•nth rubber blowin
agent manufactureOlin Wilmington

E. TRANSPORTER/HAULER INFORMATION

t. NAME ^. TELEPHONE NO. *. ADDRESS 4.WASTC TYPE TRANSPORT!

N/A

F. IF WASTE IS PROCESSED ON SITE AND ALSO SHIPPED TO OTHER SITES, IDENTIFY OFF-SITE FACILITIES USED FOR DISPOSAL.

t. NAME I. TELEPHONE NO. *. ADDRESS

N/A

C. DATE OF INSPECTION
(mo., <*«T.

11/12/80

H. TIME OF INSPECTIOf

0900-1630

I. ACCESS GAINED BY: (cr«d>nll«l* mutt b* theim in all cm*»m)

(3TI «. PERMISSION r~] 2. WARRANT""
i. WEATHER (d**crit>»)

Clear/Cold
IV. SAMPLING INFORMATtON

A. Mark 'X* for th« types of sample* t*ken «nd Indicate where they have been sent e.f>, regional lab, other EPA lab, contractor.
etc. and estimate when the results will be available.

I.SAMPLE TYP«

l .tAUPLK

T A K E N
(mmttt 'X')

1. SAMPLE SENT T01
4.DATE

RESULTS
A VAILA8LI

I.CROUNDWATER
Regional lab (2 priority) 1/10/81

b. SURFACE WATCR
Regional lab (1 priority) 1/10/81

C. WASTE

d. AIR

•. RUNOFF

C. SPILL

|. SOIL Regional lab 1/10/81

k. VEGETATION

I. OTHE«f«p»e«x)

B. FIELD MEASUREMENTS TAKEN (•••<•. r»<Ho»ctiritr. •*pto»iriir, PH. *tc.j.
I t .TYPE 1. LOCATION OF MEASUREMENTS 1.MCSUI.T1

Explosivity Various Consistently 0

^ Meter Various Consistently 20

Well Samples 6-8



Continued From Page 3

_. .

IV. SAMPLING INFORMATION (continued)

C. PHOTOS
1. TYPE OF PHOTOS *• PHOTOS IN C U S T O D Y OF:

(25 •• GROUND L3J b. AERIAL ^fiE

!"*] YES. SPECIFY LOCATION OF MAPS: ESE

E. COORDINATES

t. LATITUDE (d*t,-ntin.'t*c.) 2- LONGITUDE fdeg.-min.-iecO

^i0 ^f '^O
V. SITE INFORMATION

A. SITE STATUS

Q3 1. ACTIVE fTho*e inducirief or 1 1 2. INACTIVE (Thoee
municipal iltmt which are being u*ed *ife* which no longer receive
lor iva*i* rreeimenl. jtorage, or di«po*al %•>••!•*.>
on • confmuing oe*i*, even if infrej-

H 3. OTHERf»pee/fxJ.-
to«e *Jf«a fhaf rncfude tuch inctdmntt fiAre "midnight dumping"

where no regular or continuing u*e of the *<ie for w«*ie diipoimt
he* occurred.).

B. IS GENERATOR ON SITET

f"3 1. NO G3 2. YESr*p*eif>> generator-* four-dlgil SIC Code): 2821

.

C. AREA OF SITE fin men*) O. ARE THERE BUILDINGS ON THE SITE?

CDi.No gT) 2. YESf«pec<f>;.- approx. 20 Process Buildings
53

VI. CHARACTERIZATION OF SITE ACTIVITY
Indicate the major site activityfre*,) and details relating to each activity by marking 'X' in the appropriate boxes.

•X X'
— A. TRANSPORTER — B. STOREH

X

I .RAIL I.PILE

l.SHIP «. SURFACE IMPOUNDMENT

l.BARCC S. DRUMS

4. TRUCK X 4- TANK. ABOVE GROUND

• .PIPELINE S.TANK. BELOW GROUND

• .OTHERfapocifjr): ». OTHCRf «peeifr>-'

•

X1 X'
— C. TREATER — D. DISPOSER
X

• .FILTRATION 1. LANDFILL

2. INCINERATION 2.LANOFARM

3. VO'-UMC REDUCTION S. OPEN DUMP

4. RECYCLING/RECOVERY X 4. SURFACE IMPOUNDMENT

X |:- CHEM./PHYS./TREATMENT s. MIDNIGHT DUMPING

t. BIOLOGICAL TREATMENT ». INCINERATION

7. W A S T E OIL REPROCESSING 7. UNDERGROUND INJECTION

• .SOLVENT RECOVERY «. O TMERf •pfcily):

Possible buried
drums

E. SUPPLEMENTAL REPORTS: If tfce site falls wttMa any of the cXeforU* tided below. S<«>pl*«enUl Report* muM be completed. Indical*
which Sufipleoienkil Reports yoa Mv« Hlled oat and attaehod to thJe for..

1x1 t. STORACL t~l 2. INCINERATION I \ J. LANDFILL 1 1 4. f^pou'lfoMENT D 5' DEEP WELL

d •• PHYS'TREATMENT CU "*• UANDFAUM n •- OPEN DUMP |~~1 «. TRANSPORTER |~] to. RECYCLOR/RECLAIMER

VTL WASTE RELATED INFORMATION
A. WASTE TYPE

(5T) 1. LIQUID f~) J, SOLID 119 3. SLUDGE f~l 4. GAS

B. WASTE CHARACTERISTICS

[X~\ 1. CORROSIVE r~l 2. IGNITABLE f~l J- RADIOACTIVE Pt] 4. HIGHLY VOLATILE

O S. TOXIC | | *. REACTIVE Q9 '• INERT f~l «. FLAMMABLE

( I «. OTHERfepecJff).-
C. HASTE CATEGORIES

1. Are record* of woMe* eveHableP Specify iteme euch ae manlfeit*. Inventor!**, etc. below.

Yes-inventories
EPA For* T2070-3 (10-79)

recycled paper

PAGE 3 OF 10 Continue On Reverse



Continued From Front

YD. WASTE RELATED INFORMATION (continued)

2. Estimate the amount (specify unit of measure) of waste by category; mark 'X* to indicate which wastes are present.

«. SLUDGE

AMOUNT

UNIT OF MEASURE

— n)p*mT-
PIGMENTS

METAL*
* SLUOCCS

(1) POTW

ALUMINUM
1 'SLUOCC

|l«> OTHER(«P»C<I>/-

b. OIL

AMOUNT

UNK
UNIT Or MEASURE

HH.OILV
W A S T E S

2>OTHERf •?•€<*?,):

•

c. SOLVENTS

AMOUNT

UNIT OF MCAIURE

•X '
.. HAUOCCNATCO

SOLVENTS

NOH-H ALOCNTO.
SOLVENTS

JIOTHC*f«p»cifr.>:

d. CHEMICALS
AMOUNT

UNK
UNIT OF MEASURE

X '

X

X

i

j

II ACIDS

PICKLING
* LIOUOHS

11 CAUSTICS

141 PESTICIDES

131 DYES/INKS

(SI C VANIOC

171 PHENOLS

ISIHALOCENS

tai PC*

I tOIMCTALS

11 DOTMCMfPCClfr;

hthalates
Lmines

e. SOLIDS

AMOUNT

UNIT OF MEASURE

X '

I1» FLY ASH

(21 ASBESTOS

...MILLING/MINE
TAILINGS

... FERROUS SMELT
INC WASTES

. .KON-FERMOUS
SMI.TC. WASTES

_|l«>OTHERf«p«cilfJ.-

f. OTHER

AMOUNT

UNIT OF MEASURE

_i. . . . L A B O R A T O R Y .
PHARMAC EUT .

(21 HOSPITAL

III R A D I O A C T I V E

(41 MUNICIPAL

(9IOTHERC*p«ei/xJ:

O. LIST SUBSTANCES OF GREATEST CONCERN WHICH ARE ON THE SITE (pl*c* In d*ic*adlng ordfr at h***r<f)

I.SUBSTA

2. FORM 1. TOXICITY
C««rJr -X") (aw* 'X't

Mce .Iso-
LIO

Dioctylphthalate

Diphenolamine

Dioctylamine

Nonyl G DiNonyl Phenol

Acids - Sulfuric

Phosphorus Trichloride

b. t .vA- a.
LIO. POM HIGH

X

X

X

X

X X

X X X

b. e. d. "*-
MEO. LOW NONI

AS NUMBER S. AMOUNT 6. UNIT

X 15000 gal.

X UNK

X UNK

X 16700 gal.

UNK

UNK

VIII. HAZARD DESCRIPTION

FIELD EVALUATION HAZARD DESCRIPTION: Place an 'X' in the box to indicate that the listed hazard exists. Describe the
hazard in the space provided.

EC~| A. HUMAN HEALTH HAZARDS

From phthalates & phenols in East Drainage Ditch

recycled paper ,



Continued From P«fie 4 '

VIII. HAZARD DESCRIPTION fconcinuedj

X) B. NON-WORKER INJURY/EXPOSURE

See A

f~) C. WORKER INJURY/EXPOSURE

[ ) O. CONTAMINATION OF WATER SUPPLY

\ | E. CONTAMINATION OF FOOD CHAIN

Hj F. CONTAMINATION OF GROUND WATER

Phthalates £ Phenols C amines in monitoring wells

G3 C. CONTAMINATION OF SURFACE WATER

Phthalates & Phenols & amines seeping into East Drainage Ditch

recycled paper ,-,•„!„



Continued From Front

VIII. HAZARD DESCRIPTION (continued)

(jc| H. DAMAGE TO FLORA/FAUNA

Large areas of dead trees on Olin property

I I I. FISH KILL

I I J. CONTAMINATION OF AIR

I 1 K. NOTICEABLE OOORS

PH L. CONTAMINATION OF SOIL

Seepage of phthalates, amines 6 phenols into soil

I I M. PROPERTY DAMAGE

recycled paper rr**ltt»\ MIH) < fmronmritt. inr.



Continued From Page 6

VIII. HAZARD DESCRIPTION (continued)

f~l M. FIRE OR EXPLOSION

Q O. SPILLS/LEAKING CONTAINERS/RUNOFF/STANOINO LIQUID

Leaking tanks caused the surface water and groundwater contamination

I | P. SEWER. STORM DRAIN PROBLEMS

Q- EROSION PROBLEMS

QJ R. INADEQUATE SECURITY

[ | S. INCOMPATIBLE WASTES

recycled oaoer



. HAZARD DESCRIPTION (continued)

f~1 T. MIONI6HT DUMPING

I ] U.

IX. POPULATION DIRECTLY AFFECTED BY SITE

A. LOCATION OF POPULATION W.APPROX.NO.
PEOPLE AFFECTED

C, APPRO*. NO. OF PEOPLE
AFFECTED WITHIN

UNIT AREA

D. APPROX. NO.
OF BUILDINGS

AFFECTED

E. DISTANCE
TO SITE

I.IM ANCAA

Aberjona Riv. 1 Mile

N/A

IM PUBLtCLT
* TNAVKLLCO * N/&

.PUBLIC

Aberiona Riv. 1 Mile
X. WATER AMD HYDROtOCICAL DATA

A, DEPTMTO CMMINO«ATEIV<

»r\r\re\v 1 O

:HON OF FLOW CROUNDWATEM USE IM VICINITT

K POTENTIAL YIELD^F AQ4HF

V 3

E. DISTANCE TO DRINKING WATCH SUPPLY

5 mJ1«»g

F. DIRECTION TO DRINKING WATER SUPPLT

S
C. TYPE OF DRINKING WATER I

l~l 1. NON-COMMUNITY
< IS CONNECTIONS*

I

t~l SL SURFACE WATEM

I «. COMMUNITY (*f̂ cUr
' >.IS CONNECTIONS

Woburn

EPA F PAGE 8 OF tO Coatiaat Oa f**ff 9

paper Hint fruiriiriuii'Tit. inc.



Continued From P*6e S

X. WATER AND HYDROLOGICAL DATA (continued)

H. LIST ALL DRINKING WATER WELLS WITHIN A 1/4 MILE RADIUS Of SITE

1. DEPTH
(ip*ctlr unit)

1. COCA TION
imiir to population/building*)

4.
M ON-COM-
MUNITY

(rnrnik 'X')

COMMUN-
ITY

feierk -X-)

None

, RECEIVING MATER

I. NAMK I I 1 I. SEWERS C3 *• STREAMS/RIVERS

_Aberjona River _ _ I g 4. LAKES/«E»E*VQI»S __O_^_OT^"f*^"jr'j_ _ _ _ _ _
~

_
t. SPECIFY USE AND CLASSIFICATION Or MECCIVIN6 WATERS

Class B Stream being directly contaminated. Water unused

XI. SOIL AND VEGITAT1ON DATA
LOCATION OF SITE IS IN:

["1 A. KNOWN FAULT ZONK F~l •- KARST ZONE Q3 C. 100 YEAR FLOOD PLAIN I I O. WETLAND

t. A REGULATED FLOODWAY l"~l F. CRITICAL HABITAT Fl G. RECHARGE ZONE OR SOLE SOURCE AQUIFER

XII. TYPE OF GEOLOGICAL MATERIAL OBSERVED
Mark 'X* to indicate the typefa.) of ecological material observed and specify where necessary, the component part*.

A. OVERBURDEN B. BEDROCK f«p«cJl> b»low) C. OTHER f»p»clfr h»low)

I.SAND
Bedrock near surface

2. CLAY
at southern end of
site near landfill

S. 6RAVCL

. SOIL PERMEABILITY

Q A. UNKNOWN CD •. VERY HIGH CJOO.OOO fo /OOO C"/»«c.; f~} C. MICH (IOOP 10 IP en/t*c.\

[ ] D. MODERATE (10 10 .1 cm/»»c.) I I E. LOW (.1 t» .001 cm/t»c.) I I F. VERY LOW (.001 re .OOOOJ on/««e.)

G. RECHAM6E AREA

f~l «. VE» Q «. HO COMMENTS,-

H. DISCHARGE AREA

1. YES | | 2. NO I. COMMENTS:
I. SLOPE

I. ESTIMATE « OF SLOPE I 2. SPECIFY DIRECTION OF SLOPE. CONDITION OF SLOPE. ETC.

J. OTHER GEOLOGICAL DATA

EPA For. T7070-3 (10-7?) PACE 9 OF IO Continue On Reverse



Continued From Front
XIV. PERMIT I N F O R M A T I O N

List mil applicable permits held by the site and provide the related information.

A. PERMIT TYPE B. ISSUING
- "AGENCY"

C. PERMIT
NUMBER

O. DATE
ISSUED

C.. EXPIRATION
DATE

F. IN C O M P L I A N C E
(mfik -X-)

I .
V C I

2.
MO

J. UN-

KNOWN

None

XV. PAST REGULATORY OR ENFORCEMENT ACTIONS
"ONE I I YES (••umoiarfM In thlt tpmcf)

NOTE: Based on the information in Sections III through XV, fill out the Tentative Disposition (Section It) information
on the first page of this form.

EPA F«* T2070-J (10-7f) PACE 10 OF 1O



STORAGE FACILITIES SITE INSPECTION REPORT INSTRUCTION
iSwr'*'''"'«''"•'•' KI-I>-'~I)

Answer und Explain
• s Necessary.

1. STORAGE AREA MAS CONTINUOUS IMPERVIOUS BASE

'~. 1 »C» X ! NO

2. STORAGE AREA HAS A CONFINEMENT STRUCTURE

I"l y« BCJ NO

3. EVIDENCE OF L EAK AGE /OVERFLOW (It "Ytt", iltu-umetil \\-lirrv .me/ /ion KIIU-/I nitiolt i* uvrr/Jon-in^; or li-i'kinf from > niili.iiim»iil)

Small amount seeping into nearby drainage ditch. Monitoring well grossly contaminated

4. ESTIMATE TYPE AND NUMBER OF BARRELS/CONTAINERS

S. GLASS OR PLASTIC STORAGE CONTAINERS USED

CD v" Q NO

«. ESTIMATE NUMBER AND CAPACITY OF STORAGE TANKS

10 tanks, 6 in one group, 4 in another (5000 to 15000 gallon capacity)

7. NOTE LABELING ON CONTAINERS

None

•. EVIDENCE OF LEAKAGE CORROSION OR BULGING OF BARRELS/COST AIN ERS/STOH AGE TANKS UI"Y»»", document evidence. Oeicribe
Jocetion end exenr of dmmrng*. Te*e PHOTOGRAPHS)

I I VE» [3 N0

>. DIRECT VENTING OF STORAGE TANKS

>~l VCI f3 N0

10. CONTAINERS HOLDING INCOMPATIBLE SUBSTANCES (II "Tf**", document erf dene e. .DeecrJfce focMien end ld»nlliy o/heierdoue

veete. .Tefce PttQTOQKAftUJ

f~l Yt» N0

II. INCOMPATIBLE SUBSTANCES STORED IN CLOSE PROXIMITY (H "Y»m". doc urn en I evidence. .Deecribe locetion end identity at
hezerdoue •>••«•. TeJie PHOTOGRAPHS.)

CD VBS O NO

12. ADEQUATE CONTAINER WASH'NG AND REUSE PRACTICES

O res C3 NO UNK

tj. ADEQUATE PRACTICES FOR JISPOSAL OF EMPTY STORAGE CONTAINERS
I I VF* f~~l wrt . .. *-. .



APPENDIX C

July 18, 1973 letter

from
Charles P. Riley, Jr. of National Polychemicals

to
Thomas C. McMahon of Massachusetts Water Resources Commission

recycled paper r.-id^* .m.l .ii.ir



July 18, 1973.

51 Ji'Jfrt THY '£v£l^ir^LSu^L .̂̂ : ••.--:••.£-
Eames St., Wilmington, f/.essach-jsetts

RECEIVED

Mr. Thomas C. McMahon, Director
The CocTDOnwealth of Massachusetts
Water Resources Commission
Leverett Saltonstall Building
Government Center
100 Cambridge Street

' Boston, Massachusetts 02202.

JUL 2 b 19/3

MASS. DIVISION O-

\VATER POLLUTION CC.'

Dear Mr. McMahon:

The following is an item by item response to your letter of July 13, 1973.

(1) The large volume of "industrial sludge" is pure^ calcium sulfate (gypsum)
which had been lifted out of the secondary clarifier. This material has
no odor and has not been eroded since being placed in its present posi-
tion. It became necessary to remove this material from the pond because
overflow conditions were being reached as the pond had filled at a much
faster rate than had been anticipated due to a lower rate of compaction
as the solids level increased.' I am sure that your Division is aware of
the fact that Dana Perkins has been engaged to engineer a second secondary
clarifying pond and also a sanitary landfill for the gypsum on our property
adjacent to the Wobura City dump. The engineering work on both of these
projects has been progressing and Mr. Tarbell of Public Health and Mr.
Romano, Wilmington Health Officer, have made a preliminary inspection of
the proposed landfill area and of the secondary clarifier. It was pointed
out at this time that erosion had not taken place even with very heavy
rains. The general plans as developed by our consultant, Dana Perkins,
entail the use of two secondary clarifier ponds with one area cleaned each
year by removal of the gypsum to the approved landfill area. These plans
will be submitted to your Division for review as soon as preliminary ap-
proval is obtained from Public Health.

(2) The PVC liner in the lagoon has not been broken in two places. I can
only assume that this comment.refers to several channels from the lagoon
that were created by the pond overflowing for a short period before the
calcium sulfate was removed.

(3) The wells referred to were experimental borings, placed under pumping
tests by the D. L. Maher Company of North Reading. We were assured by
Mr. Maher that he had the right to conduct flow tests on these wells with-
-out obtaining permits. This flow was discontinued on February 5, 1973 and
will not be restarted.

(A) The oil drums that receive the flow from the skinnier have been removed, the
area cleaned and tight*housekeeping will be maintained in the future.

recycled paoer inn! ••miriMimrm. iu«
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page 2

The oil seepage which was directed to our attention by your inspectors was at
the railroad ditch level about 10 - 15 feet below grade and behind our chemical
storage tank farm. All tanks and lines were examined and found to be free from
leakage. The soil behind the tankfarm at grade level is sandy and clean with
no indications of chemical runoff. Our water pollution consultants from the
Badger Corporation examined this site and have theorized that the seepage could
be due to natural occuring hydrocarbons being leached from the soil at the ex-
tremely high water table that was experienced in May of this year.

We have recently examined the railroad ditch under the prevaling conditions of
a much lower water table and there are now only very slight traces of oil films
in the ditch. I am sure that your Division is aware that this ditch is loaded
with raw sewerage emanating from above our plant site and that the bottom of
the ditch exhibits concentrations of black sludge which appears to be raw sew-
erage derived.

At the present time, we are cooperating very closely with the Town of Wilmington,
the MDC, and Public Health to eliminate all of* our problem areas through approved
long-term solutions. The Badger Corporation are consulting with us on the mechanics
of the treatment plant with particular concentration in the area of finding more
efficient sump pumps to handle our effluent streams. We have attempted to cooperate
fully with your Division as evidenced by our conducting engineering personnel from
other companies through our facility at Mr. Bonne's request and offering our en-
gineering designs free of charge. However, on the inspection level, we feel that
cooperation has been less than desirable. During the last inspection, your people
refused my invitation to enter the office building and discuss with me their find-
ings. They indicated to the plant people that they were "too busy" to do this.
On another occasion one of your inspectors drove an automobile directly into our
plant and through several hazardous operating areas to the treatment plant. I am
sure that you are aware under the OSHA regulations that we are responsible for the
safety of all persons who enter our plant areas and that all visitors must be e-
quipped with the proper safety equipment at the front office.

The key personnel In this Division are ready to discuss our entire program and the
individual points raised in your letter of July 13 at any time convenient to your
personnel.

Very truly yours,

NATIONAL POLYCHEMICALS
A Division of Stepan Chemical Company

f.
Charles P. Riley, Jr.
General- Manager

CPR/jlp '



PHASE I

SITE INSPECTION REPORT

ff

For The

OLIN CHEMICAL GROUP
Wilmington, Massachusetts,Middlesex County

SEPTE 1986

MASSACHUSETTS

INVESTIGATION TEAM

WEHRAN ENGINEERING CORP.
Engineers ft Scientist*
Methuen, MA 01844



MASSACHUSETTS FIT CONTRACT

PHASE I SITE INSPECTION REPORT

OLIN CHEMICAL GROUP

WILMINGTON, MASSACHUSETTS, MIDDLESEX COUNTY

DEQE Project Number 86-01-086-093

WE Project Number 50086.10

September

WEHRA1

DEQE Taslc1 Iger

David B. Tompkins

Harish Panchal

Approvals

WEHRAN Kevin M. Burger, Project Manager

DEQE Richard Bates, Contract Administrator



TABLE OF CONTENTS

Page
Number

1.0 BRIEF SITE DESCRIPTION 1-1

2.0 STTE LOCATION 2-1

3.0 SITE HISTORY 3-1

4.0 SITE INFORMATION 4-1

4.1 TOPOGRAPHY 4-1
4.2 SURFACE WATER 4-1
4.3 HYDROGEOLOGY 4-2
4.4 WATER SUPPLIES 4-3
4.5 PAST SAMPLING AND ANALYSE 4-4

5.0 PATHWAYS AND RECEPTORS ^^\ 5-1
^bj/W* ^

6.0 ASSESSMENT OF DATA^ttk. W^% 6-1

6.1 GROUNDWAKima|f%^ 6-1
6.2 SURFACE WAVRMWTE 6-1
6.3 AIR ROUTE ^^ 6-2
6.4 FIRE AND EXPLOSION 6-2
6.5 DIRECT CONTACT 6-2

7.0 SUMMARY AND CONCLUSIONS 7-1

8.0 RECOMMENDATIONS FOR FURTHER ACTION 8-1

9.0 HAZARD RANKING SYSTEM

10.0 USEPA SITE INSPECTION REPORT 2070-13

APPENDICES

Appendix A - References for Hazard Ranking System
Appendix B - Olin Chemical 3007/3004U Response Form
Appendix C - Additional Pertinent File Information



GROUNDHATER WELL INSTALLATION REPORT

Groundwater Well No.: 12

Permeability(1) -34 x 10 cm/sec

Date Installed: Nov. 2, 1977

Project No. : 77348

Well Installed by Carr-Dee Test Boring Corp. Soils Desc

Sample Description

SS-1A
•V8" Black sandy humus
SS-1B

Brown organic silty
fine sand.

SS-2
Light brown slightly silty,
gravelly fine to coarse
sand.

SS-3
Gray slightly silty sandy
gravel. Gravel is angular
to subrounded and up to
M 3/8" in size.

*Drove open-ended "A" rod
with 200-lb weight.

120 blows for last 2" of
penetration.

Recovered brownish-gray
clayey, gravelly sand.

Notes; (1), (2), (3), (4) See first page of Appendix A for additional information.
(5) Groundwater level is the average of seven measurements taken from

November 2, 1978 to Hay 31, 1978.
(6) Prior to May 31, 1978, distance from ground surface to top of casing

was 3.3'. Casincj was removed to perform permeability test and replaced
to present "stickup" of 3.6'.

Geotechnical Engineers Inc.
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1.0 BRIEF SITE DESCRIPTION

The Olin Chemical Corporation, Wilmington facility is located at

51 Eames .Street, Wilmington, Massachusetts. The facility which formerly
was owned by Stephan Chemical Company and National Polychemical,
respectively, manufactures chemical blowing agents, stabilizers,
antioxidants, and other specialty chemicals for the rubber and plastics
industry. The site has been the location of a chemical manufacturing facility
since 1953^ with several hydrogeologic and environmental studies conducted

Waste disposal practices, past and present, have resulted in apparent
contamination of ground water supplies within the vicinity of the site. Past
disposal practices included the dumping of waste into^oen pits and ditches
located throughout the site. These methods were modified in the early to
mid 1970s by Stephan Chemical Corporation.

More recent waste management techniques instituted by Olin Chemical
have included Hypalon lined lagoons, landjjllirigjof sludge, an interceptor well
system, and RCRA tank/drum storage v&fcAs.^^However, fj^ documents
contain reports of leaking PVC toe%*aytened drum storage pads and
overflowing conditions at thg^jjfrgm^iring the years of ownership by

Stephan Chemical. ^W^^
Review of the existing il^rogeologic investigations indicate that

contamination of groundwater has occurred due to potential leakage from the
lagoons and remnant effects of the former acid pits. Primary suspect causes
of surface water contamination are leakage from the tank/drum storage
areas and contaminated groundwater discharge to the surface water route.

Olin Corporation submitted its closure plans for its Wilmington plant's
RCRA facilities on April 14,1986 to the MDEQE and the USEPA. Olin
ceased chemical production at the Wilmington facility on July 1, 1986 and

product blending processes on or about September 1, 1986.

Information gathered during the current PA/SI investigation has
resuUed-4n the calculation of_a Hazard Ranking System migration score (S )

Recommendations for further action include additional
environmental monitoring, expansion of the study area to possibly include

local private wells, and development of remedial measures to control or
remove residual contamination.
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2.0 SITE LOCATION

Figure 1 presents the USGS 7.5 minute Topographic Map for the

Wilmington, Massachusetts quadrangle which identifies the site location. The
geographic coordinates of its site are approximately 42° 30' 48" north latitude
and 71° 09' 10" west longitude.
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3.0 SITE HISTORY

Chemical plant operations began at the 51 Eames Street site in 1953

under the ownership of National Polychemicals, Inc. In 1971, National
Polychemical merged with Stephan Chemical Company whose operation was

in-place until 1979. The property was later purchased by Olin Chemical

Group in September 1980 from Stephan Chemical. Olin Chemical initiated

closure activities in 1986 at the 51 Eames Street site.,

Primary site activity during the years of operation included the

synthesis of various compounds used as blowing agents, antioxidants,
stabilizers, resinous solids, and numerous coatings for rubber and plastics

products. Reference 4 contains lists of r|rfmaterials and waste products

associated with chemical processes usedBg'NlBtonal Polychemicals, Inc. and

Stephan Chemical Company between %N^W 1978. .
In 1969, National Polyd^re^rnfegan a waste segregation and

abatement program in orded^Nlj^^Kfeatement of pollution in the Abjerona
River and prepare for pretrea«» of all process waste prior to discharge to

the Metropolitan District Commission (MDC) sewer line. The connection to
the MDC sewer line was not completed during ownership by National

Polychemical. As a result of the installation of closed cooling water systems,
a 90 percent reduction of aqueous wastes was achieved. All other wastes

were discharged on site.
National Polychemical utilized three sewer systems at the site for

waste disposal. These systems included the following:

Sanitary Sewer System - Transported domestic wastes from

various buildings to septic tanks for removal of gross solids.

Effluent from septic tanks was allowed to leach into the ground

via conventional tile field systems. This system is currently still
in use.

Process Sewer System - Contained an eppxy four to six-inch pipe

system to transport concentrated acid wastes from Plants C-l,

C-3, and Building 17 into the acid pit southeast of the plant.
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constructed in 1972 and 1973, respectively (Figure 3). The amount of calcium
hydroxide slurry added to effluent containing sulfate was such that the
resulting sludge may have a pH as high as 11. Ttie lower limit of pH for

material pumped into the lagoons is unknown.
Sludge remained in the lagoons until it had air dried sufficiently to be

removed. Periodically (on the order of once every one or two years) the

"dried" sludge was removed from the lagoons and placed in a landfill area in

the southwest corner of the site (Figure 4). According to Stephan personnel,
sludge was removed from the lagoons with a clamshell bucket loader and put

into trucks for transport to the landfill. Stephan personnel noted on several
occasions that sludge in the lower portion of the lagoons remains in a wet

state and that the clamshell could not lift this wet material because of its

tendency to flow out of the clamshell bucket. Excessive wetness of the

sludge may have been due to insufficient evaporation or that groundwater
was in hydraulic contact with the sludge due to faulty liners. Presently, no

data or information indicating that the aludge landfill is impacting

^environmental conditions is Available.
Upon purchase of the facility, Olin Chemical instituted many changes

at the site. Modifications/remedial measures instituted by Olin Chemical at

the Wilmington facility have included the following actions:

Quarterly sampling and monitoring of 16 existing groundwater

wells on site. Additionally, 20 other groundwater monitoring
wells were installed from 1983 to 1986. Presently, the monitoring

program is continuing.
Cleanout and repair of Lagoon 2. Lagoon was dewatered in

May 1982 allowed to dry to facilitate handling of the sludge.

Replacement of the liner occurred about June-July 1983.

Lagoon 1 was cleaned and repaired in 1981. Liners used were

36-mil Hypalon covered by one foot of compacted sandy/clay
material.

An interceptor well system instituted in April 1982 (Figure 5).

Groundwater was pumped from the ground in the vicinity of the
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FIGURE 3

Sludge Storage Lagoons

Located in center of site
Presently being emptied for closure



FIGURE 4

Sludge Landfill

Southwest corner of site



FIGURE 5

Groundwater Interceptor System

Northeast corner of site adjacent
to east ditch and tank farm 1



east ditch and utilized as non-contact cooling water. Discharge

of cooling water occurred to the MDC sewer lines. This remedial
action is still in place at the site.
Contaminated soil (20 cu. yd.) along the east ditch which
reportedly resulted from disposal/storage practices associated

with Stephan Chemical were removed in November-
December 1982. Contaminated soil was removed for disposal at
SCA, Inc. Hazardous Landfill in Model City, New York. The

excavated soil was replaced with clean stone and fill.
Olin has conducted extensive work on both the non-sulfate and
sulfate in-plant sewer lines. Actions included cleaning and

replacement of sewer lines and manholes.

Since purchasing the site in 1980, Olin Corporation has exceeded
$5 million in expenditures on improvements for the Wilmington facility.

Expenditures have primarily been for remediation of problems inherited with
the plant and associated with prior waste disposal techniques.

Due to foreign market competition and a business decision to

consolidate its production lines, Olin Chemical initiated closure activities at

the Wilmington plant. Olin Corporation submitted its closure plans for its
RCRA facilities on April 14, 1986 to the MDEQE and the USEPA. Olin

ceased chemical production operation at the Wilmington facility on
July 1, 1986 and product blending processes on or about September 1, 1986.
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4.0 SITE INFORMATION

4.1 TOPOGRAPHY

The Olin Chemical site is located at 51 Eames Street, Middlesex
County, Wilmington, Massachusetts. The site is approximatelyCsp^kcres and
is bounded on the north by Eames Street, on the east and west by Boston and
Maine railroad tracks, and to the south by the Wilmington/ Woburn Town line.

The manufacturing buildings are located in the northern section of the

site along Eames Street while the southern section remains forested. Two
sludge lagoons are located in the central area of th* site. A sludge landfill
area is located in the southwest corner of the site.

Land use is in the vicinity fo the site is predominately commercial with

private homes located 0.5 miles) tq^e northeast and southwest of the site.
Surrounding businesses include >«gTn»yidustries, warehouses, distribution
centers, a concrete manufacturin|^»nt, and a chemical facility.

a&fi&Wk. ^^^^^^

Located within the centrSBiteSon of the site is an estimated 12 to
15-acre, wetland area (Figiffijjk/^his wetland area includes both palustrine
emergent and palustrineJ^SBtefias. Other wetland areas are located within

one mile to the east ancHi^tj
Elevation at the site ranges from approximately TQ to 100 feet MSL.

Topographic highs are located in the northern and southern sections of the
site resulting in slopes estimated at 5 to 10 percent towards the on-site
wetland.

Located south of the site, adjacent to thejsludgejandfill is the Town of^
Woburn's^ Municipal Landfill. Drainage from the Woburn's landfill may be
entering onto Olin property.

4.2 SURFACE WATER

There are no major surface water streams located on the site. A series
of drainage ditches apparently routes the flow of surface water away from

the manufacturing buildings. These ditches parallel approximately
north-south along the east and west boundaries. • A third ditch bisects the
center of the site in an east-west direction.
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FIGURE 6

Wetland Area - Center of Site

South of sludge lagoons



The Massachusetts Division of Water Pollution Control has established

that the east drainage ditch (Figure 2) is a Class B waterway suitable for the
propagation of fish and for primary and secondary contact recreation. It
should be noted that the east ditch is adjacent to Boston and Maine railroad
tracks and during the Wenran site inspection exhibited a very murky,

rust-colored appearance.
Within the Olin property boundaries, the three drainage ditches merge

into the east ditch. Surface water is transported approximatelyCO^miles^
downgradient of the site (south-southeast) to Hall's Brook. Hall's BrookTlows^
0.2 miles before merging with the Aberjona River. The Aberjona River
empties into Mystic Lake approximately 5.7 miles downstream of its

confluence with Hall's Brook. These water systems are located within the
Mystic River Basin and are all Class B waters. Surface water quality
standards for these surface waters are presented in 314 CMR4.

4.3 HYDROGEOLOGY

The hydrogeology of the area surrounding the Olin Chemical site is
described by Malcolm Pirnie (1982) and Geotechnical Engineering (1978).

These reports are included in Appendix A, References 2 and 3, respectively.
Generally, bedrock underlying the site consists of gneissic rock with
quartz-filled fractures. Depth to bedrock varies from 0-23 feet below the
ground surface. Outcrops with steeply dipping fracture planes are located in
the northwest and southwest corners of the site and along the eastern
drainage ditch. A bedrock valley which dips to the west is reported as
occurring in the central portion of the site in the vicinity of the present day
lagoons.

Unconsolidated deposits at the site consist of till and outwash. Till
consisting of unstratified, poorly sorted sandsr silt, gravel with occasional

cobbles and boulders overlies the bedrock. Outwash materials composed of
graded sands and silts wjth traces of clay and gravel overlies the till. An
organic surface layer was encountered near the low lying swampy area.

Well logs from monitoring wells indicate groundwater levels at zero to
nine feet below the ground surface. A natural groundwater gradient towards
the south-southeast is reported in the unconsolidated deposits. However,
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variation may exist due to the bedrock configuration and the location of

on-site recharge areas.
Malcolm Pirnie (1982) reports a north-south trending groundwater

mound is superimposed on this natural gradient in the area which underlies
Lagoon 1 and the buildings to the north of Lagoon 1. This mound is probably
influenced by man-made inputs. Leakage from the lagoons probably
contribute to the south end of the mound. Groundwater recharge by roof or
foundation drains from the buildings and possibly leakage from sewer lines

also represent a minor contribution.
Presently, insufficient data are available to assess the probability of a

hydraulic connection between the unconsolidated deposits and the gneiss
bedrock/^ Thirty-six ^monitoring wells have been installed at the site and
accurately descibe the unconsolidated deposits, but due to their shallow
depth, these wells do not penetrate bedrock and do not identify a confining
layer above the rock to restrict downward vertical migration of
contaminants. Downward vertical contaminant migration is suggested by the
Malcolm Pirnie data for ammonia, chlorides, and sulfates in nested wells.
For the purpose of calculating an HRS score, a hydraulic connection between
the bedrock and unconsolidated deposits will be assumed to exist and all
contaminant wells identified in the area within a three-mile radius will be

included for deriving a preliminary HRS score.

4.4 WATER SUPPLIES

Most residents within the Towns of Wilmington and the adjacent Towns
of Woburn, Burlington, and Reading, rely on municipal water systems for
domestic water needs. These municipal systems currently obtain water from
groundwater reserves. Municipal water distribution maps for Woburn,

Burlington, and Reading have been obtained and included in the site file.
Wilmington presently does not have a distribution map.

In the area just southwest of the site, approximately 20 homes are
located along Main Street near the Wilmington/Woburn town line.

Information obtained from Mr. Paul Duggan, Town of Wilmington, Water

Superintendant, indicates that these homes are not serviced by municipal
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water. Domestic water supplies for these homes are obtained from private

groundwater wells. Contacts with the water and health department revealed
that there is no documentation of these wells and no indication as to which
aquifer they are located in (Appendix A, Reference 14).

Mr. Duggan has also provided information indicating that two

groundwater wells are located at the Wilmington water treatment facility
located 4,000 feet northwest of the site. Two pumping stations are located
to the south and east of the water treatment plant and supply raw water to
the municipal system also. Approximately 17,000+ people are served by the

Wilmington municipal system.
To the south of the site in the Town of Woflburn, two municipal wells

are located within three miles. These wells were recently removed from the
Woburn municipal system due to their involvement in the W.R. Grace-

Leukemia case.
Information on the location and usage of private wells in the vicinity of

the site is insufficient to fully assess potential impact concerning human
health. Reading Health Department has obtained a list of addresses with

private wells. Unfortunately, this information could not be obtained prior to
printing of the PA/SI report. Woburn and Burlington Engineering and Health
Department have no information on private wells.

4.5 PAST SAMPLING AND ANALYSIS

Previous investigations at the Olin Chemical Wilmington facility have
included three subsurface investigations to define .on-site hydrogeology
(Malcolm Pirrue 1982t New England ̂ Pollution Control Company 1980,
Cieotechnical Engineering, Inc. 1978), and one investigation to determine
compliance with RCRA and/or the 311/104 Clean Water Act (Ecology and
EnvironmentJ-980).

Under authorization from the Massachusetts Water Resources
Commission, Division of Water Pollution Control (DWPC) (Contract

No. 9708-11-100-5-77-CR), Geotechnical Engineers, Inc. (GEI) conducted
12 soil and rock borings on the Stephan Chemical property (see Appendix A,
Reference 3). Groundwater wells were installed in 11 of these borings to

obtain groundwater levels and water samples. During the period of 1977 to
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1978, GEI collected 58 groundwater and 57 surface water samples from the
site. These samples were subject to inorganic analysis only.

A summary of the GEI analytical dat" in
concentrations in the vicinity of the lag-nons. GEI attributes the

contravention of groundwater quality to leakage from the lagoons or remnant
effects from the former acid pits. Groundwater data from the GEI study are
presented in Appendix A, Reference 3.

GEI reports surface water contamination due to groundwater discharge
in the vicinity of the east ditch. Inorganic contamination becomes more
apparent as the surface water flows north to south along the eastern ditch.
However, the pH concentration remains unchanged or becomes slightly more

neutral.
In 1980, New England Pollution Control Company, Inc. (NEPCO) was

requested by Olin to investigate the area on the eastern boundary of the site
where black material was discharging out of the east bank. Eleven soil
borings were made and five observation wells were installed. Samples of the
black material were analyzed and groundwater measurements were made to
determine direction of flow. Copies of the NEPCO data have not been
included in this report.

Also during 1980, Ecology and Environment, Inc., under authorization
from the USEPA Region I, Office of Uncontrolled Waste Sites, conducted a
site investigation to determine the potential environmental contamination
(Appendix A, Reference 4). Surface water sampling was performed by the
USEPA on January 23, 1980 on surface water in the east drainage ditch.
Results of these samples indicate that moderate to high levels of
1,1-diochloroethane, 1,1,1-trichloroethane, trichloroethylene, toluene, and
xylene are present in surface water upstream of the site. In addition to the
above compounds, 1,1,2-dichlorethylene and 1,1,2-trichloroethane were

detected downstream of the Stephan/Olin site.

Analytical results from the groundwater analyses have not been
obtained. However, the presence of a black seep in the vicinity of the east
ditch is confirmed. Ecology and Environment, Inc. documents presence of
this seep and confirms the existance of the phthalate, diphenolamine,

dioctylamine, and other organics in the seep material.
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Malcolm Pirnie, Inc., under contract with Olin Corporation,
investigated site conditions in 1982 at Olin's Wilmington Plant. Ten new

monitoring wells were installed at the site to bring the total to 26 monitoring
wells. The number of samples obtained were groundwater (30), surface

water (14), sewers (3), and lagoons (3). A summary of Malcolm Pirnie's
conclusions from the hydrogeologic and inorganic data are as follows:

Surface water flow is controlled by the three ditches.
Groundwater hydrology is governed by the topography and bedrock

configuration. The regional groundwater flow is towards the
southeast and occurs mainly in the unconsolidated material.
A water budget analyses and subsequent physical inspection was
used to determine that sludge Lagoon 1 was leaking. (Lagoon 2
was not analyzed but actions were initiated to replace both

liners).
Specific conductance values were reported high in the areas
surrounding the lagoons near the northeast storage tanks, and near
the west ditch. The two source areas for dissolved species
appeared to be the areas surrounding the lagoons and the storage

tanks.
Remnants from the former acid pits in the vicinity of the lagoons
appear to be the source for H+ ions, ammonia nitrates, chlorides,
sulfates, chrome, cadmium, and lead.

Organic analysis of Malcolm Pirnie's groundwater samples indicate that
there appears to be two minor areas of volatiles in the groundwater. The
first area is around the northeast storage tanks, where mid to upper range

concentrations (0.05 to 0.20 mg/1) of toluene were found in Wells GW-2+2A
and GW-16 (Figure 2).

The second area of high concentration (greater than 0.20 mg/1) is
around the lagoons and the nearby plant area. Moderate to high
concentrations of bromoform, 1,2-dichloroethane, and toluene appear ir

Wells GW-6, GW-7, and GW-19D which surround the lagoon
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discussed earlier, Lagoon 1 was believed to have had a ruptured liner during
this study. This condition would have allowed infiltration of liquid into the

groundwater.
Surface water samples analyzed for organic volatiles detected no

apparent on-site contamination. However, contamination appeared to be_

entering the east ditch from off site (north) sources.
Additionally, base/neutral compounds were also detected in elevated

concentrations in groundwater samples. These included bis(2-ethylhexyl)-

phthalate, butyl benzyl phthalate, di-n-butyl phthalate, N-nitrosodiphenyl-

amine, and dioctyldiphenylamine.
There appears to be two source areas of B/Ns on site. The first is

around the [northeast jtorage tanks, f This source appears to be very localized

and is probably due to past activities in the area around the tanks. The
second area appears to be around the lagoons. This source area is much more
generalized, and is evidenced by mid to upper range concentrations.

Bis(2-ethylhexyl) phthalate occurs in upper range concentrations
(greater than 0.20 mg/0 in both areas, with the highest concentrations
occurring near the storage tanks.

N-nitrosodiphenylamine and dioctyldiphenylamine are distributed
around the source areas in a similar f ashi onto~bis( 2 -ethylhexyDpht halate, but
they are less widespread over the site. Butyl benzyl phthalate and di-n-butyl
phthalate occurred in low to moderate concentrations (0.05 to 0.20 mg/1)
around the two source areas.

Base/neutral compounds detected in surface water samples were
bis(2-ethylhexyl)phthalate, N-nitrosodiphenylamine and dioctyldiphenyl-

amine. Monitoring of the surface water at the Olin site indicates that
discharge of base/neutrals into the surface water occurs primarily on the
eastern side of the site. Base neutrals do not appear to be coming in from

off-site to the north as was the case with the volatiles. Sources of

contamination appear to be both leakage from the NE storage tanks and from
groundwater discharge.

Surface and groundwater samples obtained during semi-annual
monitoring activities at the Olin Chemical site have mostly been targeted at
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analysis of inorganic parameters. TTiese data suggest the souree area for
, +s—* +^ —

contamination by chrome (Cr and Cr ), sulfate, chlorides, nitrates, and
sgecific conductance is the area surrounding the (sludge lagoorj|>(former pit

Remedial actions designed to mitigate the above-referenced
contamination have included replacement of damaged lagoon liners, lined
drum storage areas (Figure 7), groundwater interceptor wells, removal of
contaminated soil along the east ditch and replacement/updating of sewer
lines. Continuing quarterly monitoring has continued at the site with similar
patterns of contamination as outlined by Malcolm Pirnie.

(In summer of 1986, 10 new groundwater monitoring wells were installed
along_tj}^west site boundary to explore the effect of the bedrock trough on^

the site-specific groundwater flow. Sampling data from the wells are not yet
available.
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FIGURE 7

Drum Storage Areas

Center of site - waste previously removed
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5.0 PATHWAYS AND RECEPTORS

Past disposal practices at the Olin Chemical facility have resulted in

groundwater contamination in the vicinity of the site (Malcolm Pirnie 1982L

JScology and Environment 1980, GEI 1978). Presently, vertical contaminant
migration remains largely undefined, while horizontal migration and
subsequent discharge into the drainage ditches located at the site has been
well documented.

Both Malcolm Pirnie (1982) and Geotechnical Engineers, Inc. (1978)
have documented groundwater discharge to the drainage ditch complex

located on the site. In the vicinity of the east ditch, the groundwater

interceptor wells should be providing sound mitigative measures to alleviate
detrimental discharges to the surface water. However, this can only be
verified by continued monitoring. Groundwater discharges to the south and

west ditches are currently incorporat^Ro the wetland flow which exits the
site via the surface water

drinking water supply w i t h i m f f l i f c t i % p f the site.
Potential recept^^^^^n^vater contamination include the private

homes located southwempyn site, the Wilmington municipal well located
west of the site and the grwate wells located within the Towns of Woburn and
Reading. Because the previous hydrogeologic investigations have suggested
that the contaminants in groundwater at the Olin site are largely flushed into
the surface drainage paths exiting the site, the potential for a wide area of
contaminated drinking water attributable solely to the Olin site is not
apparent. However, there is insufficient information available on deep
aquifer quality and no data on site specific bedrock aquifer characteristics to
establish boundaries on the zone of potential groundwater contamination.
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6.0 ASSESSMENT OF DATA

On September 16, 1986, a site inspection was performed by Wehran
Engineers and Scientists to evaluate the need for further action at the Olin

Chemical site. Information obtained during the site inspection was combined

with file information to obtain an HRS score of S^ = 42.49, S-,,, = 0,m r EI
SDC = o.oo.

6.1 GROUNDWATER ROUTE

A groundwater route score of S_._ = 73.08 was calculated for the Olingw
Chemical site. Scoring is based primarily on two factors: 1) the
presence/documentation of contamination in the groundwater which has

resulted from improper waste disposal practices by the former site owners,

and 2) the exclusive reliance of local residents on groundwater wells (both
municipal and private).

Groundwater movement is anticipated to be towards the southeast in
the vicinity of the site. However, the effect of the bedrock trough, located
near the lagoon, on the groundwater directional flow is unknown. Data from
the new wells installed by Qj^^W'ing summer 1986 should alleviate this

deficiency. ^£
The impact of groun<?i^»ZJbntamination on the private and municipal

wells located near the^^JsTfrknown. A survey of selected private wells,
especially those loca*|̂ nEeaiately southeast of the site in the Town of
Worburn is recommen^^^i determine what aquifer is in use by neighboring
residents. ^^

6.2 SURFACE WATER ROUTE

The HRS route score for surface water (S ) was 7.97. Low scoring iss w
due to the undefined use of surface water downstream of the site. Presently,
no significant use and/or impacted population has been identified.

Although a release to the surface water route has been scored, the

impact on the surrounding environment is not believed to be extensive.
Dilution of surface water combined with the buffering effect of the adjacent

wetland may have provided some environmental protection to the surface
water route.
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6.3 AIR ROUTE

No measurable readings of organic vapors were detected with the HNU
Photoionizer during the site inspection, resulting in an air route score of

zero. Additional air monitoring should be performed during any subsurface
investigation to check for possible contamination resulting from disturbance
of the ground by subsurface drilling and also as a standard safety measure for
personnel involved in the investigation.

6.4 FIRE AND EXPLOSION

To score the fire and explosion hazard mode either a state or local fire

marshall must have certified that the facility presents a significant fire or
explosion threat to the public or to a sensitive environment, or there must be

a demonstrated threat based on field observations (e.g. combustible gas
indicator readings). The available records give no indication that either one
of these actions has been taken. Further, the available data do not suggest
any imminent threat of fire and explosion at this site. Therefore the route
score cannot be completed.

6.5 DIRECT CONTACT

Controls to access at the site include perimeter fencing which
surrounds the entire site and restricted vehicle access by manned security
gates. Drum storage areas and lagoon disposal areas are also fenced within
the site. Presently, no documentation of direct contact incidents due to
waste disposal practices have been obtained. The Olin Chemical site does not

appear to present any evironmental or human health threat due to direct
contact. 'The direct contact score (SD(J is 0.00.
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7.0 SUMMARY AND CONCLUSIONS

It is apparent from the existing data that groundwater and surface
water in the vicinity of the site has been impacted by waste disposal

practices prior to ownership by Olin Chemical group. Source points for
contamination are located in the vicinity of the sludge lagoons and the tank
farms along the east bank.

Olin Chemical has conducted several projects at the site which have
been targeted at site investigation and remediation. These projects should
continue and should also be incorporated into the strategies being developed
for closure of the Wilmington facility.

It is recommended that additional remediation plans/alternatives be

incorporated into the development of a Closure Plan. Quarterly monitoring
should continue until closure activities are completed. At that time, a
re-evaluation of post-closure activities is recommended.
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8.0 RECOMMENDATION FOR FURTHER ACTION

Information gathered during the PA/SI investigation indicates that

contaminants are being released from the Olin site via groundwater and
surface water pathways. This site has been investigated thoroughly by Olin
and, as a result, much useful information has been gathered to support
remedial design. The ongoing work by Olin has also pointed to a few areas
that should receive further attention, however. These areas include the
on-site wetland (south-ditch complex), alledged drum disposal areas, and
Tank Farm 1. Based on Wehran's review of existing data on this site, the
following subtasks should be evaluated for inclusion in the ongoing remedial
work by Olin:

Surface water and sediment sampling of the wetland south of the

current lagoons.
A geophysical survey to identify possible drum burial areas north

of Lagoon 2.
Soil borings in the vicinity of Tank Farm 1 to determine potential
for leakage from tank storage areas and extent of soil
contamination.
Inclusion of the hydrogeologic data obtained from the
10 monitoring wells installed in 1986 to evaluate the potential for
contaminant migration off site.
Survey and possible sampling and analysis' of private and public
wells located in the immediate vicinity of the site. This survey

i may also call attention to the bedrock aquifer, if used.

Development of investigative procedures to define contaminant
plume characteristics.

Development of remedial alternatives to control or remove

residual contamination remaining from previous site disposal
activities.
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9.0 HAZARD RANKING SYSTEM



Facility Name: Olin Chemical

Location: 51 Eames Street, Wilmington, Massachusetts

EPA Region: I

Person(s) in Charge of the Facility: Mr. David Vaughan

Name of Reviewer: David Tompkins Date: September 22, 1986

General Description of the Facility:

(For example: landfill, surface impoundment, pile, container; types of
hazardous substances; location of the facility; contamination route of major
concern; types of information needed for rating; agency action, etc.)

The Olin Chemical site is a manufacturing facility where organic arid
inorganic compounds are utilized in the plastics industry. Past disposal
practices at the site have included 'acid waste deposition in pits, use of
unlined lagoons, and direct placement of waste into drainage ditches. In
addition, there is a sludge landfill in the southwest corner of the site.

Both municipal and community wells are located within one mile of the site.
Monitoring wells located on site have indicated the presence of organic and
inorganic compounds in the groundwater reserve. Documented discharges of
groundwater to the surface water route increases the potential for
contaminant migration off site.

Scores: SM = 42.49 (S^ = 73.08 SCU1 = 7.97 So = 0.00)
III £W SW - fl.

= 0.00

HRS COVER SHEET



GROUND WATER ROUTE WORK SHEET

Rating Factor

UJ OOserved Release

Aaaigned value Muit»- _ Max. Ref.
(Orcte One> plier Score (Section)

0 (45) 1 45 45 3.1

If observed release is given a score of 45. proceed to line 0.
If observed release ia given a score of 0. proceed to line [2J.

GO Route Characteristics 3.2
Deptn t o Aquifer o f 0 1 2 ( ? ) 2 6 8
Concern . '

N e t Precipitation 0 1 ( J ) 3 1 ^ 3
Permeability o f m e 0 1 0 3 1 2 3
Unaaturated Zone

Physical Slate 0 1 2 (3) 1 3 3

*

IsJ Containment

Total Route Charactermcs Score 13 15

0 1 2@ 1 3 3 3.3

\H Waste Characteristics 3.4
Toxicity/ Persistence 0 3 8 9 12 15(15) 1 18 18
Hazardous Waate 0 0 2 3 4 5 8 7 8 1 ^ 8
Quantity

LjD Targets
Ground Water Use
Distance to Nearest
Weil /Peculation
Served

Total Waate Characteristtcs Score jg 28

X-N n 3'5

0 1 2(3) • 3 9 9

1 0 4 8 8 10 1 40 AO
12 18 18 20 ._
24 30 32 35 (40)

Total Targets Score 49 49 •

E3 If line Q ia 45, multiply 0 x 0 *. (H 41,895
If line 03 ia °- multiply (U * Q] * E3 * S3 57.330

LIJ Divide line [e] by 57.330 and multiply by 100 Sgy,- _^ ng



SURFACE WATER ROUTE WORK SHEET

Rating Factor

UJ Observed Release

Assigned Value I Muitn «--.. Majt- fl«f-
(Orcle One* | oiler acor' Score (Section)

0 @ 1 45 45 4.1

if observed release is given a ««ue of 45, proceed to line Q].
tf ooserved release is gtv«n a value of 0. proceed to line [Tj.

Hi Route Characteristics *-2
Facility Slope and* intervening 0 1 2 ( ? ) 1 3 3
Terrain

1.yr. 24-nr. Rainfall 0 1 (2) 3 1 2 3

Distance to Nearest Surface 0 1 2 (3) 2 c 6
Water p

Pnyslcal State 0 1 2 (3 ) 1 33

Total Route Characteristics iicore ^ 15

EH Containment

0 Waste Characteristics
Toxicity / Persistence
Hazardous Waste
Quantity

0 1 2 (D 1 3 3 4.3

4.4
0 3 6 9 12 15(18) 1 ig 18
0 0 2 3 4 5 6 7 8 1 1 8

Total Waste Characteristics Score j 9 26

HI Targets 4.5
Surface Water Use 0 1 (f) 3 3 6 9
Distance to a Sensitive 0 1 2 3 2 9
Environment

Peculation Served /Distance \ (o) 4 5 8 10 1 n *0
to Water (mane T2 16 18 20
Downstream ) 24 30 32 35 40

Total Targets Score $ 55

[3 If line [TJ is 45. multiply Q x Q x S 5130

If line (Tj is 0. multloly Q] x 0 * B x til' ' S4.350

H Divide line [|] oy 64.350 and muttioiy by 100 Ssw - 7.97



AIR ROUTE WORK SHEET

Rating Factor Assigned Value
(Orel* One)

Multi-
plier Score Max.

Score
Ret.

(Section)

Observed Release 1 45 5.1

Date and Location:

Sampling Protocol:

If line Qj is 0. me S - 0. Enter on line
If line ITj is 45, men proceed to line fT

Waste Characteristics
Reactivity and
Incompatibility

Toxicity
Hazardous Waste
Quantity

0 1 2

0
0

2 3
2 3 4 5 6 7 8

3
1

9
8

5-2

Total Waste Characteristics Score 20

Targets
Population Witnm

4WMi«e Radius
Distance to Sensitive
Environment

Land Use

0 9 12 15 18
21 24 27 30
0 1 2 3

0 1 2 3

1

2

1

5.3
30

6

3

Total Targets Score 39

Multiply Mj x [2\ x 35.100

LJ Divide line [*] by 35.100 and multiply by 100 S , - o.OO



Grourrtwater Rout* Score <SgwJ 73.08 5,340.69 '

Surface Water Route Score (S9W)
7.97 63.52

Air Route Score <S«) n.no 0.00

5,404.21

, 73.51

SM " 42.49

WORKSHEET FOR COMPUTING SM



FIRE AND EXPLOSION WORK SHEET N/A

Rating Factor Assigned Vaiue
(Circle Onel

Multi-
plier Scar* Max.

Scare
Ret.

(Section)

Containment 7.1

Wast* Characteristics
Direct Evidence
ignitaoiiity
Reactivity
Incompatibility
Hazardous Waste
Quantity

0
0
0
0
0

3
2 3
2 3
2 3
2 3 4 5 6 7 8

3
3
3
3
8

7.2

Total Waste Characteristics Score 20

Targets
Distance to Nearest
Population

Distance to Nearest
Building

Distance to Sensitive
cnvironm ent

Land Use
Population Witnin
2-Mlle Radius

Buildings Witnin
2-Mlla Radius

0 1 2 3 4 5

0 1 2 3

0 1 2 3

0 1 2 3
0 1 2 3 4 5

0 1 2 3 4 5

7.3

Total Targets Score 24

Multiply m x \2\

Divide line [3] by 1,440 and multiply by 100 S 0.00



DIRECT CONTACT WORK SHEET

Rating Factor
Assigned Value

(Orel* One)
Multi-
plier Scare

Max.
Scare

Ret.
(Section)

Observed Incident 8.1

If line £J is 49. proceed to line Q

If line (T| '* 0. proceed to line [7J

Accessibility 1 2 3 8.2

Containment 0 (19) 15 19 8.3

Waste Characteristics
Toxictty 0 1 2 ( 3 . 15 19 8.4

Targets
Peculation Wltnin a

1-A«lle Radius
Distance to a
Critical Haoitat

0 1 2 (3) 4 9

(O) 1 2 3

4

4

12 20

0 ia

8.5

Total Targets_Score 12 32

If line Q] is 49, multiply [Tj x [TJ x S

If line (Tj is 0. muittoiy [2] i Q] x 0
o.on

21.600

Divide line [s] By 21,300 and multiply ay 100 SQC • o.nn



June 28, 1982

DOCUMENTATION RECORDS
FOR

HAZARD RANKING SYSTEM

INSTRUCTIONS! The purpose of these records is to provide a convenient way
to prepare an auditable record of the data and documentation used to apply
the Hazard Ranking System to a given facility. As briefly as possible
summarize the information you used to assign the score for each factor (e.g.,
"Waste quantity = 4,230 drums plus 800 cubic yards of sludges"). The source

of information should be provided for each entry and should be a
bibliographic-type reference that will make the document used for a given
data point easier to find. Include the location of the document and consider
appending a copy of the relevant page(s) for ease in review.

FACILITY NAME: Olin Chemical

LOCATION: 51 Eames Street, Wilmington, Massachusetts
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GROUND WATER ROUTE

1 OBSERVED RELEASE

Contaminants detected (5 maximum):

Analysis of groundwater samples in 1982 by Malcolm Pirnie, Inc. detected
two organic volatiles and five base/neutral compounds in elevated
concentration in groundwater samples. In addition, high concentrations of
ammonia, chlorides, sulfates, and chrome were also detected in the
semi-annual monitoring data. This data has been confirmed by subsequent
analysis which detected similar parameters.

Score = 45

Source: References 2, 3, 4, 5

Rationale for attributing the contaminants to the facility:

Groundwater samples were obtained from on-site monitoring wells.

Source: References 2, 3, 4, 5

2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Name/description of aquif er(s) of concern:

Well logs are unavailable for the private wells located near the site.
However, subsurface hydrogeologic investigations indicate that no confining
layer exists between bedrock and unconsolidated aquifers. Assume hydraulic
connection exists between aquifers.

Source: References 2, 3

Depth(s) from the ground surface to the highest seasonal level of the
saturated zone (water tablets)) of the aquifer of concern:

Depth to water table is reported at 0-9 feet (Table 18 GEI).

Source: Reference 3

Depth from the ground surface to the lowest point of waste disposal/storage:

Waste was deposited in lagoon, landfill, acid pits, or directly into drainage
ditches. Depth unknown; assume six feet. Conclusion, waste in contact with
water table.

Score = 3

Source: References 2, 3

-2-



Net Precipitation

Mean annual or seasonal precipitation (list months for seasonal):

40.5 inches (reported by Malcolm Pirnie, 1982)

Source: Reference 2

Mean annual lake or seasonal evaporation (list months for seasonal):

26 inches

Source: Reference 4

Net precipitation (subtract the above figures):

13.5 inches

Score = 2

Source: Reference 4

Permeability of Unsaturated Zone

Soil type in unsaturated zone:

Two principal sub-units have been identified: sand and glacial till.

Source: Reference 2

Permeability associated with soil type:
_o

Site soilSgare quite variable. Ranges of permeability are 1.2 x 10 cm/sec to
7.2 x 10" cm/sec. Average permeability calculated at 6 x 10~ cm/sec.

Score = 2

Source: Reference 2

Physical State

Physical state of substances at time of disposal (or at present time for
generated gases):

Liquids, sludges = worst

Score = 3

Source: References 1, 2, 3
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3 CONTAINMENT
Containment
MethodCs) of waste or leachate containment evaluated:
In 1971, PVC line lagoons were installed at the site and used for waste
disposal. Prior to that date, all waste materials were disposed of on site into
acid pits or directly into drainage ditches. In 1979, GEI reported liners were
deteriorating and leaking.

Source: Reference 3

Method with highest score:
No liner, unsound liner, unsound runoff diversion structures.

Score = 3
Source: Reference 4

4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

Groundwater samples were found to contain elevated levels of bromoform,
1,2-dichloroethane, toluene, bis(2-ethylhexyl)phthalate (OOP), butylbenzyl
phthalate, di-n-butyl phthalate, "N-nitrosodiphenylamine", dioctyldiphenyl-
amine, ammonia, chloride, sulfate, and ammonia.

Source: References 2, 3, 4, 5

Compound with highest score:

Di-n-butylphthlate =18
Bis(2-ethylhexyl)phthalate = 12
1,2-Dichloroethane = 12

Source: Reference 6

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with a
containment score of 0 (Give a reasonable estimate even if quantity is above
maximum):

Presently, inadequate information is available to estimate total waste
quantity deposited at the site since 1953. However, the presence of wastes
at the site has been confirmed, so waste quantity will be scored a one.

Score = 1

Source: References 1, 2, 3, 4, 5

Basis of estimating and/or computing waste quantity:

See above
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5 TARGETS

Ground Water Use
Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:
Drinking water

Score = 3
Source: Reference 7
Distance to Nearest Well
Location of nearest well drawing from aquifer of concern or occupied
building not served by a public water supply:
An estimated 20 homes are within 2,000 feet of the site. These homes are
located southwest of the site along Main Street and north of the Town line
(see Reference 7).
Source: References 7, 8

Distance to above well or building:

Within 1,400 feet of the manufacturing facility and within 200-400 feet of
the landfill area.

Value = 4
Source: References 1, 8
Population Served by Ground Water Wells Within a 3-Mile Radius
Identified water-supply well(s) drawing from aquifer(s) of concern within a
3-mile radius and populations served by each:
Wilmington Only
20 homes served by private wells x 3.8 people/homes = 76 people.
Municipal system - 4 wells - 17,000+ people.
Source: References 7, 8, 12

Computation of land area irrigated by supply well(s) drawing from aquifer(s)
of concern within a 3-mile radius, and conversion to population (1.5 people
per acre):
No documentation on irrigation within three miles has been obtained. Area
has a high density of commercial and residential properties; no agricultural
uses or areas have been identified.

.Source: Reference 1 and File Review
Total population served by ground water within a 3-mile radius:
Wilmington Only

20 private homes = 76 people
Municipal wells = 17,000+ people.
USGS house count indicates a population in excess of 21,790 people. All
municipalities in area of concern use groundwater. Score based on house
count data.
Population = 21,790+

Value = 5
Score = 40

Source: References 7, 8, 9, 12
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SURFACE WATER ROUTE

1 OBSERVED RELEASE

Contaminants detected in surface water at the facility or downhill from it
(5 maximum):

Analysis of surface water samples detected bis(2-ethylhexyl)phthalate,
dioctyldiphenylamine, and N-nitrosodiphenylamine in elevated
concentrations. Other organics were also detected in low concentrations or
in upgradient samples. Semi-annual monitoring data suggests contamination
by ammonia, sulfate, chlorides, and chrome.
Score = 45
Source: References 2, 3, 4, 5
Rationale for attributing the contaminants to the facility:
Data from Malcolm Pirnie suggest base/neutrals are being released into the
east ditch (Class B water). Probable sources are leakage from the banks near
the northeast storage tanks and from contaminated groundwater discharge.
Semi-annual monitoring stations are located along drainage ditches. '

Source: References 2, 3, 4, 5

2 ROUTE CHARACTERISTICS
Facility Slope and Intervening Terrain
Average slope of facility in percent:
In the northern half of site slopes range from 0-8 percent towards the south.
The central wetland area is relatively flat 0-3 percent. The southern section
used as a landfill area has slopes up to 30 percent. Assume average slope =
10 percent.
Source: Reference 1
Name/description of nearest downslope surface water:
Three drainage ditches are located at the site. These ditches merge and
carry water approximately 0.9 miles downgradient of the site into Hall's
Brook. Hall's Brook flows 0.2 miles before merging with the Aberjona River.
Further downstream (5.7 miles), Aberjona River flows into Mystic Lake.
Source: References 1, 3
Average slope of terrain between facility and above-cited surface water body
in percent:

Terrain sloping toward the drainage ditch is estimate at 15 percent (from the
tank farms). Terain sloping towards the wetland are is estimated at
5-8 percent (from the lagoons).

Score = 3

Source: Reference 1

Is the facility located either totally or partially in surface water?

No, the facility is located adjacent to drainage ditches and 12-15 acres of
wetland area.
Source: Reference 1



Is the facility completely surrounded by areas of higher elevation?

No, higher elevations only to the north and southwest of the site.

Source: Reference 1

1-Year 24-Hour Rainfall in Etches

25 inches

Score = 2

Source: Reference 4

Distance to Nearest Downslope Surface Water

Three dainage ditches are located at the site. The last ditch is adjacent to
the tank farm (distance = 20 feet). The lagoons are approximately 75 feet
from the wetland and the landfill is 100 feet from the wetland.(
Source: Reference 1

Physical State of Waste

Waste types disposed at the site included liquids, sludges, and suspended
solids.

Worst = sludge, liquid

Score = 3

Source: Reference 1, 2, 3

3 CONTAINMENT

Containment

Hethod(s) of waste or leachate containment evaluated:

Lagoons - diking apparently sound, lagoons lined, freeboard appears adequate.
Landfill - no diversion system, sludge piles uncovered, adequacy of cover
material.
Tanks - containers sealed, in sound condition, and surrounded by containment
structures.

Source: Reference 1, 2, 3

Method with highest score:

Landfill - no diversion, sludge uncovered, adequacy of cover.
Lagoon - file documents indicate liners may be leaking.

Score = 3

Source: Reference 4

-7-



4 WASTE CHARACTERISTICS

Toxieity and Persistence

CompoundCs) evaluated

Trichloroethane
Dichlorethylene
Chrome (Cr+6)
Bis( 2-ethylhexyl)phthalate
Dioctyldiphenylamine
N-nitrosodiphenylamine
Source: References 2, 3, 4, 5

Compound with highest score:
Chrome (Cr+6) =18
Dichlorethylene = 12
Trichloroethylene = 15
Bis(2-ethylhexyl)phthalate = 12
N-nitrosodiphenylamine = 12
Score = 18
Source: Reference 6

Hazardous Waste Quantity
Total quantity of hazardous substances at the facility, excluding those with a
containment score of 0 (Give a reasonable estimate even if quantity is above
maximum);

Presently, inadequate information is available to estimate total waste
quantity deposited at the site since 1953. However, the presenceof wastes at
the site has been confirmed, so waste quantity will be scored a one.
Score = 1
Source: References 2, 3

Basis of estimating and/or computing waste quantity:

See above

5 TARGETS

Surface Water Use
Use(s) of surface water within 3 miles downstream of the hazardous
substance:

The east ditch, Hall's Brook, and the Abjerona River are all Class B surface
water suitable for recreation.
Score = 2

Source: Reference 10
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Is there tidal influence?

Not applicable

Source: Reference 8

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

Not applicable

Source: Reference 8

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less:

There is an estimated +12-acre wetland located on the site. Distance = 0.

Score = 3

Source: References 1, 8

Distance to critical habitat of an endangered species or national wildlife
refuge, if 1 mile or less:

Not applicable

Source: Reference 13

Population Served by Surface Water

LocationCs) of water-supply intake(s) within 3 miles (free-flowing bodies) or
1 mfle (static water bodies) downstream of the hazardous substance and
population served by each intake:

Contacts with the local health departments have indicated that there is no
present use of surface water within the vicinity of the site.

Source: Reference 11
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Computation of land area irrigated by above-cited intakeCs) and conversion to
population (1.5 people per acre):

No documentation on irrigation within three miles has been obtained. Area
has a high density of commercial and residential properties; no agricultural
uses have been identified.
Source: Reference 1 and File Review

Total population served:

Presently, no populations are served by surface water.

Source: Reference 1 and File Review

Name/description of nearest of above water bodies:

Not applicable

Distance to above-cited intakes, measured in stream miles:

Not applicable - no intakes
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AIR ROUTE

1 OBSERVED RELEASE

Contaminants detected:

To score an air release, qualitative air sampling is required along with details
on the sampling protocol and the meteorological conditions during the time of
sampling. No qualitative air sampling has been performed.

Score = 0

Source: File Review and Reference 1
.•

Date and location of detection of contaminants:

Not applicable

Methods used to detect the contaminants:

Not applicable

Rationale for attributing the contaminants to the site:

Not applicable

2 WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Not applicable

Most incompatible pair of compounds:

Not applicable
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Torieity

Most toxic compound:

Not applicable

Hazardous Waste Quantity

Total quantity of hazardous waste:

Not applicable

Basis of estimating and/or computing waste quantity:

Not applicable

3 TARGETS

Population Within 4-Mile Radius

Circle radius used, give population, and indicate how determined:

0 to 4 mi 0 to 1 mi 0 to 1/2 mi 0 to 1/4 mi

Not applicable

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

Not applicable

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less:

Not applicable
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Distance to critical habitat of an endangered species, if 1 mile or less:

Not applicable

Land Use

Distance to commercial/industrial area, if 1 mile or less:

Not applicable

Distance to national or state park, forest, or wildlife reserve, if 2 miles or
less:

Not applicable

Distance to residential area, if 2 miles or less:

Not applicable

Distance to agricultural land in production within past 5 years, if 1 mile or
less:

Not applicable

Distance to prime agricultural land in production within past 5 years, if
2 miles or less:

Not applicable

Is a historic or landmark site (National Register of Historic Places and
National Natural Landmarks) within the view of the site?

Not applicable
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FIRE AND EXPLOSION

1 CONTAINMENT

Hazardous substances present:

To score the fire and explosion hazard mode either a state or local fire
marshal! must have certified that the facility presents a significant fire or
explosion threat to the public or to a sensitive environment, or there must be
a demonstrated threat based on field observations (e.g. combustible gas
indicator readings). The available records give no indication that either one
of these tasks has been done. Further, the available data do not suggest any
imminent threat of fire and explosion at this site. Therefore the route score
cannot be completed.

Source: Reference 1 and File Review

Type of containment, if applicable:

Not applicable

2 WASTE CHARACTERISTICS

Direct Evidence

Type of instrument and measurements:

Not applicable

testability

Compound used:

Not applicable

Reactivity

Host reactive compound:

Not applicable

Incompatibility

Most incompatible pair of compounds:

Not applicable
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Hazardous Waste Quantity

Total quantity of hazardous substances at the facility:

Not applicable

Basis of estimating and/or computing waste quantity:

Not applicable

3 TARGETS

Distance to Nearest Population

Not applicable

Distance to Nearest Building

Not applicable

Distance to Sensitive Environment

Distance to wetlands:

Not applicable

Distance to critical habitat

Not applicable

Land Use

Distance to commercial/industrial area, if 1 mile or less:

Not applicable
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Distance to national or state park, forest, or wildlife reserve, if 2 miles or
less:

Not applicable

Distance to residential area, if 2 miles or less:

Not applicable

Distance to agricultural land in production within past 5 years, if 1 mile or
less:

Not applicable

Distance to prime agricultural land in production within past 5 years, if
2 miles or less:

Not applicable

Is a historic or landmark site (National Register of Historic Places and
National Natural Landmarks) within the view of the site?

Not applicable

Population Within 2-Mile Radius

Not applicable

t

Buildings Within 2-Mile Radius

Not applicable
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DIRECT CONTACT

1 OBSERVED INCIDENT

Date, location, and pertinent details of incident:

No documentation of an incident due to waste disposal practices at the Olin
facility has been obtained.
Score = 0
Source: Reference 1 and File Review

2 ACCESSIBILITY

Describe type of barrierfe):

An eight-foot chain-link fence completely surrounds the site. Entry into the
plant is controlled by a gate with an attendant or through the main office
building past a receptionist. Waste storage areas (lagoons and drum areas)
are also fenced within the perimeter fence.
Score = 0

Source: Reference 1

3 CONTAINMENT

Type of containment, if applicable:

During the site inspection, sludge in the landfill area was uncovered. Erosion
has occurred in the sludge indicated. Cover was not occurring frequently.
Score = 15

Source: Reference 1

4 WASTE CHARACTERISTICS

Toxieity

Compounds evaluated:

Groundwater samples were found to contain elevated levels of cromoform,
1,2-dichloroethane, toluene, bis(2-ethylhexyl)phthalate (DOP), butylbenzyl
phthalate, di-n-butyl phthalate, ttN-nitrosodiphenylamineTt, dioctyldiphenyl-
amine, ammonia, chloride, and sulfate.
Source: References 2, 3

Compound with highest score:

Di-n-butyl phthalate = 2
Ammonia = 3
1,2-dichloroethane = 3

Source: Reference 6
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5 TARGETS

Population within one-mile radius

USGS house count - Wilmington Quad.
One mile - 452 houses x 3.8 people/house = 2,000 people

Score = 3

Source: Reference 9

Source: Reference
Distance to critical habitat (of endangered species)

Presently, no critical habitats have been identified.

Score = 0

Source: Reference 13
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Reference

8.0 MONITORING/OBSERVATION WELLS

8.1 Number of On-Site Wells; 36

Diameter and Materials: «*" pvc metal Cased

8.2 Number of Off-ate Wells: Unknown

Diameter and Materials

8.3 Well Identification and Inspection (Include on-site sketch)

'seetext Water Level (ft)1

Location/ Total Screen Top of Depth to
Well No. Gradient Depth Interval Water - Stickup = Water

Measurements taken during site inspection to accuracy of 0.01 ft.

8.4 Water Level Instrument/Method:
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Reference 1.10

8.5 Condition of Wells/Seals:

See text

8.8 Well Records (from site owner, operator, or contractor)

. Wells Installed by (Driller): See text

Installed for: _____
Tested by (lab):

^

Data Obtained by WE (yea/no):
Boring Logs Obtained by WE (yes/no):

8.7 Headspaee HNU/OVA Readings

WeU No. Reading (ppm) Classification

Background ' None taken from wells

' -10-



Reference 1-11

9. COMMENTS AND INTERVIEW NOTES (IDENTIFY SOURCES)

Solvent type odor detected on north section of site. The odor was coming

from upwind (off-site) sources. Wind direction towards the south.
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REFERENCE 1



WEHRAN
ENGINEERS

& SCIENTISTS
tat CAST MAM SM&T
to. tax ZD6 Reference 1-1tteierence

WEHRAN ENGINEERING - SITE INSPECTION FORM

1. IDENTIFICATION

MiddlesexOlin Chemical
Site Name County

8601 086 093 . l

Mass. Number EPA Region

2. LOCATION

51 Eames Street . Wilmington
Street/Route No. Town

City Yfflage

Wilmington
USGS Quadrangle

3. INSPECTION

9/16/8R 10:0° A'M-
Date of Inspection Time of Inspection

Cool, cloudy
Weather Conditions and Snow Cover

WE Inspectors (Name) Title Phone Number

David B. Tompkins Environmental Scientist (914) 343-0660

Michael F. Richter Environmental Scientist (914)343-0660

Other Inspectors (Name) Affiliation Phone Number

-1-



Reference 1.2

Site Reps. Interviewed

Mr. Carl Nelson

Mr. Mark Townley

Affiliation Phone Number

Assc. Sepc., Env. Affairs

Production superintendent

(615) 336-4559

(617) 933-4240

4. SITE DESCRIPTION

4.1 Site History as of September 1986 Active Inactive

Tears of Operation:
OwnerKs):

1980-1986

Olin Chemical Corporation

P.O. Box 248

Charleston, TN 37310

1971 - 1980 Stephan Chemical Company

1953-1971 National Polychemical

4.2 Storage/Disposal (Check all that apply)

X A. Surface Impoundment
_ B. Piles
jc C. Drums, Above Ground
JX. D. Tank, Above Ground

E. Tank, Below Ground
_X F. LandfiU

G. Landfarm
H. Open Dump

__ L Spill
__ J. Well Field

K. Other (

Size/Amount Unit of Measure

Two Surface Lagoons Unknown

Three Storage pads

12-15,000 gal.

Unknown

Est. 5 arre

-2-



Reference 1.3

4.3 Treatment (Cheek all that apply)

A. Burning E. Waste Oil Processing
B. Incineration F. Solvent Recovery
C. Underground Injection G. Other Recycling/Recovery

'__ D. Chemical/Physical/Biological _ H. Other ( )

4.4 Waste Substances Observed (include hazardous)

Calcuim Sulfate sludge

Other chemicals/compounds were in tanks/drums and represent raw material.

4.5 Containment of Wastes (describe)

Sludge was observed in disposal lagoons and as a dry precipitant in a landfill

disposal.

-3-



Reference

4.6 Accessibility of Public to Wastes (describe)

Site is fenced by 8 ft. chainlink fence

Entrance to manufacturing area controlled by guard.
Drum storage areas for waste materials are also fenced to form storage pads.

5. ENVIRONMENTAL MEASUREMENTS (DURING INSPECTION)

5.1 HNU/OVA Readings (Note locations on site sketch) - .

Location Value (ppm) Classification

Background
No reading above
background

Method/Instrument: HNU Photoionization

5.2 Site Topography (Describe relative to regional features)

Site is located in a commercial area with homes to the NE and SW.
Wetland area 4s located between sludge lagoons and landfill area.

Other wetland areas are within one mile. Railroad tracks are located on
east and west side of the site.

-4-



Reference 1>5

5.3 Site Slope (percent)

Reading
(Percent)

Read from highest disposal area surface to edge of disposal area.
If disposal area is within enclosed basin, report as zero.

up to 30%
Landfill to wetland . —c

Manufacturing area 0-3

Average 10%

5.4 Prevailing Direction of Site Slope South

5.5 Distance to Nearest Downslope Surface Waters (from edge of disposal area)

Name/Description Distance Units Permanent/Intermittent

East ditch • adjacent Permanent

5.8 Intervening Terrain Slope to Nearest Downslope Waters (from edge of disposal
area) •

Name/Description Reading (Percent)

East ditch from Tank farm 1 15%

Wetland from lagoons 15%

5.7 Distance to Nearest Downslope Wetlands (5-aere minimum)

Size (Acres) Distance Units

12-15 acre (est.) adjacent

-5-



Reference 1-6

5.8 Distance to Critical Habitat (endaneered species)

Name/Location Distance

Unknown

5.9 Observed Site Geology (Describe from visual observations)

Overburden (soils) see Hydrogeology Section

Bedrock
Depth to Rock

5.10 Distance to Nearest Potable Well (Identify on topographic map)

5.11 Distance to Nearest Off -Site Building

Along Jewel drive 200 ft.

5.12 Describe Source and Use of Water on Site
t

Groundwater was used as non-process cooling water at one time.

Presently, no use.

Units

outcrops noted in SW corner

Type (Private/Community/Municipal)

Commercial buildings on Jewel Drive
Private homes NE of site
Private homes SW of site

Distance

200

400

500

Units

feet
feet

feet

-6-



Reference

6.0 LAND USE

6.1 Distance to Nearest:

Residential Area 400 f
Commercial/Industrial 2iio ft.fttMgt

Recreation Use miles
Forest ^ miles
Wildlife Reserve miles
Historic/Landmark Site miles
Prime Agricultural Land miles

Agricultural .Land miles

7.0 SITE EVALUATION

7.1 Landfills/Open Dumps/Piles (Use N/A if not applicable)

Adequacy of Coven Revegetation on older section good, present area uncovered

and eroding, cover material quite sandy

Adequacy of Runoff Diversion: None present at site.

Potential/Observed Ponding: None observed

Waste Piles Stabilized/Unstabilized: Erosion noted on uncovered sludge

Permeability/Compatibility of Liner: -No liner present

Observed Seeps: None observed

Adequacy of Leachate Collection:

Adequacy of Run-On Controls: N/A

-7-



Reference 1.8

7.2 Surface Impoundments Size/Capacity

Adequacy of Diking/Diversion Structures: None observed

Adequacy of Freeboard: Lagoons are presently being emptied> not able to evaluate.

Potential/Observed Leaking: None

Permeability/Compatibility of Liner: Unknown

Adequacy of Run-On Controb None present

Adequacy of Leachate Collection System: None observed

7.3 Containers

Number and Type of Containers Observed:' "Three drum storage pads, 2 tank
farms (6-15,060 gal tanks each).

Container Condition: Good

Observed Leaking (during inspection): N/A

Evidence of Previous Ground Spills:

Evidence of Underground Tank Leaking: N/A

Adequacy of Containment/Diversion Structures: N/A

-8-
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A , POTENTIAL HAZARDOUS WASTE SITE
^ HPA SITE INSPECTION REPORT
^^^-^ ** PART 1- SITE LOCATION AND INSPECTION INFORMAT

tt. SITE NAME AND LOCATION

Olin Chemical
OSCflY

Wilmington
OtCOOKJMATIS __ 10TYPIOFO*W»UISM

L IDENTIFICATION
01 STATE OaafflHUMMB

MA D001403104

oa 8THKT. noun MO, on wconc LOCATION OCN i MM

51 Eames Street
OtXTAim OC^PCOCM M

MA 01887
COUNTV B7COUKTV OtCOMQ

Middlesex °C°i *"

Of ffffffTI OC. STATE CO. COUNTY D tMUMOFAL

ML M3KCT1ON INFORMATION

9 ,16, 86 1 QACTIVC 1953 , 1986

OA.EPA O •.PACONTRAC™* ,
Ot STATE « « T««j.f»«t«Agm« Wehrail"g&ffleering

David B. Tompkins

Michael F. Richter

Carl Nelson

Mike Townley

X

QfPWMSSON 10:00 A.M.
O WARRANT

NNMVCAM CfOMaVCAII

QC-MUNOTAL OO.MUN

Q^^^^^^^^^^^^ ^

Environmental Scientist
10 IIIU

Environmental Scientist

IOML. ecMnuere*

07 OMOAMZAT1ON

Wehran Eng.
1 1 GMQMflAHON

Wehran Eng.

14Tm* i*«cR«i olin Chemical Group
Spec. Env. Aff. Charleston, TN
Plant oiin Chemical Group
Superintendent Wilmington, MA

(914>343-0660

( 914*343-0660

( )

( )

, ,

( , :
ItTCLCPHQNCNO

(615)336-4559

<617»933-4240

( ,

( 1

c )

« ,

i • \MCATNW coNornoMS
cool, cloudy

IV. INFORMATION AVAILABLE FROM
01 CONTACT

Harish Panchal
0*PfM>ONMt3PONMLC POM 3TOMSTCCTIUN FORM

David B. Tompkins

02 Of mini am

MAQEMCY

•••

MDEQE
0«OM«MZATION C

Wehran Eng. (

OSTEL^HONCNO.

(617>292-5785
17 TELCPHONC NO. 04 DATE

914) 343-0660 9 , 2 2 , 8fi
HOMTM OAT TfAA

9A KMM 2070.13 (741)



_ _ _ _ POTENTIAL HAZARDOUS WASTE SITE
V-V r-PA SITE INSPECTION REPORT
vl-J ** FAflT 2 -WASTE INFORMATION

L0ENTanCATION
01STA7I
MA

oasrriNUMMn
D001403104

IL WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 mvaCALS

grxaouo
G&POwm
Q^Ci tUffift

ao-otmn

TATK

H.PK
I

1 temmtmmttftt 03 <*AM§ QUANTITY AT JfTI

«••*• NO.OPOMM _

OJXTOOC QC.aOUMU
»•. QOIWOVM O F. MnCTlOV

8C.M0o«cnv« oo.nAMM««
a.F«M*nMT OKOMTABU

QL»«K.rVOLATU
• OJ-imnNi

QLMOOUPATmi

•. WASTE TYPE
CATWOm

SLU

OLW

SOL

PSO

occ
IOC

'ACO

•AS

MCS

WBTAMOMAMC

SLUDGE
OLY WASTE

soLveas
FESnODES

ffiOWlAMC CHEMICALS

AODS

BASES

HEAVY MITALS

01 4HOM AMOUNT nUMTOFIKAMnE QaCOMMMS

Calcium Hydroxide

01CATMOMV

ACD

ACD

ACD

OLW

ni tutnuftHtttt
anhydrous ammonia
hydrochloric acid
liquid chlorine
sulfuric acid
formaldehyde
sodium nitrate
sodium chloride
sodium hycloxide
nonyl ohenol
aluminum hydroxide
aluminum chloride
diohenvlamic
chlorosulfonic acid
urea
hydrozene
dfoclylphthlate

Q9CMNUMMM

7664417
7647010
778205
7664939
50000
7632000
7647145
1310732

25154523
21645512
7446700
122394
7790945
57136
302012
117840

04«TOMWHKMK»AI.I«T>«30

Tank
Tank
Tank
Tank
Tank
T«nk

Tank

Tank
Tank

Of OONCBtTMnOM CONCENTRATION

V. FEEDSTOCKS 0.4MMCMIMM* '
CAnaoirv

FOS
FOS

FOS

FDS

01 FUUlUXKHAMt OaCMNUMH* CATMOHV

TOS

FOS

FOS

FOS

omoarocxMAMC OaCASMUM»

Vt SOURCES OF INFORMATION tcm MM ,nm*m. **.—.**. ••.,„•. ~~m

DEQE File documents, Woburn office
Ecology and Environment, Inc., 1980. Field investigations of uncontrolled hazardous waste sites

PA FOMM 2O70- U (7-«11



POTENTIAL HAZARDOUS WASTE SITE
F-P/X S116 INSPECTION REPORT

*^ t»J *\ PAOT<l.nB«^BIDT1OMOKHA2AnnailSCnNDITIC-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L BENTIFICATION
01 STATll 02 SITE NUMBER

MA D001403104

B. HAZARDOUS CONDITIONS AND INCIDENTS

01 gt A.OROUNOWATERCONTAMINATION «* fl MSCTWKOm*Tg. 7/1 9H7 t Q POTENTIAL. Q ALLEGED
03 POPULATION POTENT1AUY AFFECTED: ________ 04 NARRATIVE! DESCRPTON

Past waste disposal practices have resulted in wastes contacting the water table. Analysis by
Malcolm Plrnie (1982) has indicated the presence of inorganic and organic contaminants in the
groundwater reserve.

01 OB. SURFACE WATER CONTAMNATWN 02 8 OBSERVED (DATE ZLiSsZ ) Q POTENTIAL D ALLEGED
04 NARRATIVE DESCR—TON

Monitoring of the surface water at the site indicates that discharge of contaminants has occurred
along the east side of the site. Discharge has occurred from potential release from storage tanks and
from groundwater contribution to the East Ditch (Class B water).

IH % f i-owTAnmiATvi-i rm ua tana*ssavfnm*lf- v es aemunu q nj^ftep
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRPTION

No quantitative air sampling has occurred. However, a known release of hydrogen chloride occurred
on November 18, 1985, which required evacuation. Town of Wilmington Health Department files
indicate history of complaints from odors. - .

01 69 a flRE/EXPLOSVE CONOmONS 02 Q OBSERVED (DATE: _________) 01 POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRPTION

Several chemicals on the site are known to be strong oxidizing agents.

01 D E. OWeCT CONTACT 02 Q OBSERVED (DATE: ) Q POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: ________ 0* NABRATTVg DB5CWTION

Unknown

01 B F. CONTAMMATION OF SOL 02 O OBSERVED (DATE; ______) fl POTENTIAL Q ALLEGED
03 AREA POTENTIALLY AFFECTED: 04 NARHATIVg OBSCHPT1ON

Approximately 20 cubic yards of soil were removed in 1982. Potential exists for additional soil
contamination due to leeaking PVC liners in lagoons.

01 HE ft B«--t«-».IATMiee-TA-1-JAT10M O3 H QBSEHUBfl in-TE- f p onTCm^TT q U)Jp&D
03 POPULATION POTENTIALLY AFFECTED: ________ 04 NARRATTV6 DESCRmON

Groundwater is used for drinking within 400 feet of the site. No analytical testing of private wells
has occurred. Municipal water wells are also within one mile.

01 C H. WORKER EXPOSURE/tUURY 02 8 OBSERVED (DATE: ____\£_1£__9 f8 Q POTENTIAL Q ALLEGED
03 WORKERS POTENTIALLY AFFECTED: __________ 04 NARRATIVE DESCRPTION

Onabove date, a worker was overcome by fumes vented from a building where blowing agents were
utilized. Exposure to fumes resulted in worker falling.

01 Si. POPULATION SCPOSUflE/lMJURY 02 H OflSSTVPTl IOATE- I » afrrexmA." C AUJEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCWPTION

No documentation of an incident. However, in November 1985, the arew surrounding the site had
to be evacuated due to release of gasses when a stack scrubber malfunctioned.



POTENTIAL HAZARDOUS WASTE SITE
STO4NSPECT1ON REPORT

PART 3 • DESCRIPTION Of HAZARDOUS CONDITIONS AND INCIDENTS

L MNTmCATIOM
|6i STATtioa sm
MA I D001403104

I. HAZARDOUS CONDITIONS AND INCIDENTS ,

01 8U DAMAGE TO PVOKA
04 MAfMATNC DE3CPJFTION

02 Q OBSERVED (OATt. QPOTENTIAi. aAOEQBl

Several file documents indicate flora stress is visible near where the acid pits were formerly located.

01 O K. OAIMOC TO FAUNA
04 NAfvunvf DESCRIPTION <

Unknown

02 Q OUCAWED (OATt, a POTENTIAL

01 a L CONTAIKNATICN OF FOOD CHAW
04 NAMATTVf DESCWTON

Unknown

oaa (OATt. aPOTENTUL O ALLEGED

01 Q( M. UNSTABLE CONTAJNMerr OP WASTES

09 POKUkTION POmniALLY AffECTED^

02 O OBSERVED (OATt.

04 NARRATIVE I

Q POTENTIAL Q AULEOB)

Previous waste disposal practices included dumping into unlined pits and open ditches which contained
surface water.

oaa (OATt. POTENTIAL C ALLEGED01 Of* DAMAGE TO OFFSTTE PROPERTY
04 NARRATIVE OESCR n̂ON

Contaminated surface water flows into Hall's Brook and further downstream into Aberjona River.
Impact on downstream environments unknown.

01 ZO.CONTAMMAT10NOFSCWeK.STOfMOMAMS.WWT»» 02 C OBSERVED (OATt.
04 NAJWATIVE DESCWTON

£ POTENTIAL : ALLEGED

Non-sulfate wastes generated on-site are released into the municipal sewer system. Reportedly,
complaints regarding high chloride, sulfate, and ammonia levels in the sewer effluent have been'
made on several occassions.
01 C f. UfQAUUNAUTHOMZEDOUMPMQ
04 NAHUTIVC DESCB̂ nON

oaa (OATt. POTENTIAL 2 ALLEGED

Site is entirely fenced with guards controlling access gates. Illegal dumping is not likely.

080OCJWTK

Unknown

I OP ANT OTHER KNOWN. POTENTIAL. OB ALLEGED HAZAH38

10. TOTAL POPULATION POTENTIALLY AFFECTED: +20.090

(V. COMMENTS

V. SOURCES Of INFORMATION**..

Geotechnical Engineers, Inc. Report on Groundwater and Surface Water Study, Stepan Chemical
Company, Wilmington, MA, December 1978.
Malcolm Pirnie, Inc. Hydrologic Investigation of Olin Chemical, February 1982
DEQE RCRA file. Wohnrn office ^—



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION

PART 4- PERMIT AND DESCRIPTIVC INFORMATION

(.IDENTIFICATION
01 STATE

MA

•. FERMTT INFORMATION

a A.

oaoATie .nONOATI 04

at. we
ac. AM
a a RCRA
QE. NOUMTCMifTATM

OF. VCCFLAM

a a STATE*
QH.

(tL OTHER Landfill - DEOE
QJ. NONE

BL at i K DESCRIPTION
Oil

88 A, J
Ol
Q C. DRUMS. ABOVE OM3UNO
Ot 0. TANK. ABOVE WOUND
Q tTAMCMLOWOnOUNO
CF.LANDFU.

03UMTV

OM.OFENOUMF

O L OTHER

QA.

Q •. UNDCMMOUNO
6 CCHCMCALffHYSCAL
a a •OLOOJCAL
a E. WAST1 CM. FKXCSSMQ
a F.

OtOTMCM

IX A. •JLOMOSONarTE

OtAMAOFST!

50

07

Ten tanks are located on site and according to MDC records, the following were stored on-site as of
. June 1980: formaldehyde, nonyl phenol, dinonyl phenol, ethyl hexoic acid, dioctylphthlate, process oil,

TNPP (wytpx 312).

IV. CONTAINMENT
01

Q A. ADEQUATE. 0CCUM QL MODERATE B C MAOEQUATE. FOOR QO. UNSOUND. OANOEftOUS

oa ire

Two PVC-lagoons are located on site with reports of leaking liners and overflowing conditions.
Alleged spills in the tank storage areas are also reported.

V.ACCCSSniUTY

01 WACntAtt.YACCnMLE: YE3 ft NO

a fence surrounds entire site and gates have attendants.

VL SOURCES OF INFORMATION ICM.

Ecology and Environment, Inc., Field Investigations of Uncontrolled Hazardous Waste Sites,
December 1980.

a070-11(7-«1|



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART S - WATER. DEMOGRAPHIC, AND ENVIRONMENTAL DATA

L IDENTIFICATION
O1 (TATEI03 SITE NuMMfl

MA I 0001403104

0. OWNKINO WATER SUPPtY

COMMUMTY
NOMCOMMUMTY

SURFACE
A.Q
CO

WELL
•. O
0. IS

OtaTATlM

A. a
a a

AFFECTED
&a
i. a

UOMTORCD
C.Q
F. a

0.75
n.in

JmO

HLQROUNOWATEfl
01 QMOUNOWATBIUU MVKMTVlOMM

a a

* ----- «« 20,000+ ±400 ft

MMFTMTOOMOIMOWATBI

0-9 M
0*

Southeast

MOBPTHTOAOUWI
QTOOMOP*

or PonMiui. rmj>
_

OY8S

Presently 36 monitorin^wells are locatedTt'Yfie site. All wells are located in the unconsolidated
aquifers. Approxmimately 20 private wells are loca'ted within 2,000 feet. One municipal well is
located within one mile.

lOMtCMMUCAMCA

IS res
Q NO

Recharge occurs through the
COMMENTS infiltration of precipitation
through the uneonsolidated deposits.

tii
BYES
a NO

Groimdwater discharges into the
east an(^ south ditches. Upward

vertical movement has been noted near GW19
IV. SURFACE WATER

01

II A. RESERVOIR. RECREATION
ORMONO WATER SOURCE

Q •. KRMAT10H. ECONOMCAULY
IMPORTANT RESOURCES

a C COMMERCUC MOUSTRML Q a NOT CURRENTLY USED

NAME: East Drainage Ditch (Class B water) - - on site

Hall's Brook
hprponH River'
ysiic Lake

AFFECTED

D
a

DISTANCE TO STE

0.9

fi.8 ~

(mil
(mil

V. DEMOGRAPHIC AND PROPERTY INFORMATION

}t TOTAL PWuumoNwnHM

ONE(1|MC£OFSTTE
A. 2.060

USGS house count
lOFSTTE

in 11 A r~a.
THREE OFStTE

HO.V

03 OMTAMCI TO NCAMC3T KKunON

±400 feet [mO

Mm •« or m HHIX
2,642

04 OKTAMCf TO MCAMC5T Off-Vft WAOMQ

±400 feet
JIM)

99 POPVNjknON tMTMN VCM(T> OF SfTC CM

Closest homes SWand NE of site.
Total population within three miles is estimated to exceed 22,800 people.

•AFOAM 2070-13 l'-



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 8 • WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

1. IDENTIFICATION
01 STATE

MA
(USTINUMKR

D001403104

VL ENVmONMCNTAL INFORMATION

aaio-*-io-»« • O. OfVATBI THAN 10~» em/Me

OO.VWY

8-23 unknown unknown

13.5
07 ONt VtAK 24 MOUM MAM* AU.

2.5 5-1
SU3Pt
0 South

100 N/A a ant is ONI ERjOOOWAY

11 OCTAMCSTQ WCTUMOCMa

OTUAHME
Wetland on site

»TM
0

12 MTMCt TO CMTCAL HkVTATM*

13UIMOUMMVCMTV

OOTANCCTO:
MATX3NAUSTAT8 PAAKS.

adjacent

AQnCULTUfULLANOS
PHMCAOLANO AQUWO

Unknown

(rnfl 0

14 ocscMmoN or ani M WLAIION TO

A complex of manufacturing buildings are located on the northern section of the site. The Central
section is a low-lying wetland area with a series of east-west drainage ditches. Additional ditches are
located to the east and west. Southern section of site is wooded and landfill is located in SW corner.

Drainage from the site is to the sourth and into Hall's Brook which drains into the Aberjona River.
Railroad tracks, running north-south form the east and west boundries.

VII. SOURCES OF INFORMATION

DEQE, File Documents, Woburn Office



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART •• SAMPLE AND FIELD INFORMATION

L BENTVICATtON
I 9IATKIU3 SMB NUMBKn

MA I D001403104

I. SAMPLES TAKEN

SAMKiTYTC

OROUNOWMTBl

•UNFAC1WAT0

WAST* (sludge)

Aff

RUNOFF

«X

SOL
VBOrrATCN

OHIO

"SSBffimi
58

57

3

5

{UftAMPUftdBff ID

Geotechnical Eng. (DWPC)

Geotechnical Eng. (DWPC)

Geotechnical Eng. (DWPC)

Ecology and Environment (USEPA) .

03 UJdrtAlc0 OAHI•mfin wfi/mt

Dec 1978

Dec 1978

Dec 1978

••

Dec 1980
•

MIASUMMCNTS TAUN
01

Explosivity

oa

Ecology and Environment Consistently 0 results

O2 Meter Ecology and Environment Consistently 20 results

PH Ecology and Environment 6-8

IV. PHOTOOMPMS AND MAM

01 rm 9 QHOUNO a AOTML Wenran Engineering

CNO
Wehran Engineering

V. OTHCfl FIELD DATA COUJCCTCD«

Quarterly monitoring data 1982 - present
Malcolm Pirnie (1982)

VI. SOURCES Of INFORMATION >CM«

DEQE File Documents, Woburn Office

IF* FOMM 20TO-I3 (7-41)



.___. POTENTIAL HAZAf
A f-PA SITE INSPEC
^^^^ *» , PAKT7-OWNB

U. CURRENT OWNERtS) •
91 NAM

Olin Chemical Group

Lower River Road, P.O. Box 248
otan MSTATI

Charleston TN
01 NAM!

HSTMCT AMMM<»a AM. «*•*. MM

OtOTY M STATE

O1MMK

n«mOTAOOMM*0. AM. «•«. MM

MOTV M STATE

Ot NAME

03 «TPWT AOOMSXP.O. AM. AWO». MM

OCOTY MSTATf

u. PREVIOUS owwefwu.-. .»-,•»
01NMM

Stephen Chemical Company
ni IIMII ninaiiiiK n •• min i»i

Eames Street
MOTY 0««TAI«

Wilmington \ MA
OIHMAf

03«TMCrAOOMUA>.aA»AW«.MM

occrrv MSTATI

OINAMi s

03 8TMET AOOMM .̂a AM. AMD*. MM

OOOTY OA3TATE

V. 3OURCZS Of INFORMATION ICM* i.

MD44NUMMM

040BWWB

37310

03044IUMUI

BAOCMM

07ZVCOOC

WD** ******

M9CCOOC

07 IT COOt

020+4MUMMW

|O4accooc

07 29 COM

.

OaO»«MUMMB

"***"**"**

07ZPCOOC

01887
OaOlllMMMB

O4MCCOM

07 Jf COM

oao^ctuitin

O4SCCOOC

072PCCC*

<OOUSWftSTESITE LJOtNTl
T10N REPORT ot^*TS

PARENT COMPANY O.MMM.

MNAMC

TO CIMKT AOOMM^a AM. AW*. MM

ttQTY I3STA1

OSMUttf

10STMiTAOOM3B<».O.AM.AMJ«.MU

lacmr USTAI

OtkMAAI

10CTMKTAOOMM».a AM. AM»«. MM

lacrrv USTA

OANAtAI

1 0 STMtT AOOMS9 If O. AM. AW ». MU

tacnv issTAi

IV. REALTY •*"•»•••••>-
01NAMV ,

H vTMnlT MOMMlPO. «M. M« >, MU

OSvJTr MSTAT

03 STMKT AOCMUma AM, AAO«. M^

Oft QTY M 4TA1

O3 STNECT AOOMCS3 (̂  a AM. AM «. MU

09 OTY 00 STAT

•

IFICATION

D001403104
.

o«o+«rmwitCT

htsccocc

V 142rCOM

MO^CNUMMK

116CCOM

Ft 142VCCOK

OtO+SNUMUR

119C COM

n 14VCOM

08CH.CNU.HM

113KCCM

OaCH-ONUMWR

044CCCM

i or ZIP coo«

m n t • i* awn

04SCCOM :

•e O72yccoe

oaiH-»NuuKn

04SCCOM

E orZJPCOOE

DEQE File Documents, Woburn Office

B»A FQMI 207O-13 (7-«1)
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Mr. David Vaughn
01 in. Chemicals Group
Environmental Affairs
Lower River Road
P.O. Box 248
Charleston, Tennessee 37310

Re: Olin Contract No. CS-WI-0000-01618
Hydrogeologic Investigation
Wilmington, Massachusetts

Dear Mr. Vaughn:

In accordance with the subject contract we are pleased to
submit a final draft of our special study report-entitled
"Hydrogeologic Investigation" for the Wilmington plant.

The investigations indicate that the ground water and sur-
face water regimes at the plant are complex. Also concen-
trations of inorganic and organic materials in the ground-
water and surface water are quite variable.

^Overall it appears that only the
a lesser extent,

Major source areas for these materials have been identified.
A phased remediation program has been recommended for your
review. The program identifies expeditious remedial actions
already taken by Olin during this investigation, recommends
further actions and outlines a monitoring program.

If you have any questions or require additional information,
please do not hesitate to contact us.

Very truly yours,

OLM PIRNIE, INC.

Steven P. Maslansky,ell, P.E.
'ice President

RPB : hkh
enclosure
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SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

The purpose of this report is to discuss the results of a
hydrogeological investigation of the Wilmington site
performed by Malcolm Pimie, Inc. (Pimie). The extent
and movement of material in ground water and surface
water will be discussed and a plan of remediation will be
outlined.

The Olin site is underlain by crystalline bedrock of
Frecambrian to Carboniferous and possibly to Triassic
age, Pleistocene glacial material, and Recent organic and
man-made fill material.

The ground-water hydrology is governed to a large extent
by the topography and the bedrock contours. The regional

_______^ In addition to
recharge through the unsaturated zone, other sources of
water for the ground water are the streams and the small
pond, as well as man-made (cultural) contributions.

Ground-water discharge from the site is considered to be
essentially constant. Overall it is indicated that
between 71,000 gpd (April data) and 88,000 gpd (August
data) was discharged from the site. Both of these esti-
mates include discharge of water from the sludge lagoons
(estimated at 8,000 to 10,000 gpd) and sewers and sumps
(perhaps 2,000 to 4,000 gpd).

The net surface water discharge was measured to range
between 0.21 and 0.32 mgd with a typical value of 0.22
mgd (81 MG per year). This is in the same range as the
calculated total discharge estimated from ground-water
flow and runoff.

On the basis of the contours of specific conductance,
there appear to be

tat with a localized discharge from the
southwest of the lagoon area. There appears to be dis-
persion of the materials with migration.

A water budget analysis was used to determine that the

MALCOLMKRNIE
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8.

9. During typical conditions in April (several days after a
rain event), total site ground-water discharges were
approximately 480 Ibs/day of chloride, 2,065 Ibs/day of
sulfate, and 185 Ibs/day of ammonia, as shown in Table
IV-7. At the same time the total net load emitted from
the site as gauged at SS-16 and SS-5 was 535 Ibs/day of
chloride, 930 Ibs/day of sulfate, and 350 Ibs/day of
ammonia.

10.

11.

A secondary
source is the area around the storage tanks and may be
related to the leaking sewer repaired earlier in 1981.
Ammonia moves along the predominant routes of ground-water

m.flow. Volatiles (with concentrations above 0.05 mg/1) in
'rthe ground-water regime are bromoform, 1,2 dichloroethane,
toluene, and methylene chloride. It appears that volatile
concentrations in ground water drop off significantly a
fairly short distance away from the areas of concentrations
above 0.2 mg/1. (storage tanks and lagoons).

Priority pollutant Volatiles were detected in the East
Ditch with the highest concentrations entering the site
at station SS-1 on the northern boundary of the site.

12.

13

14 <

In regard to priority pollutant base/neutrals, roughly
0.1 to 2.5 Ibs/day of DOP were calculated to be emitted
from the ground water, while 0.15 to 5.0 Ibs/day were
measured leaving the site. A typical value appeared to
have been 0.4 Ibs/day. In regard to N-nitrosodiphenyl-
amine a typical value leaving the site during the study
appears to have been 0.01 Ibs/day (as N-nitrosodiphenylamine).

There were no non-priority pollutant base/neutrals above
detection limits. The only non-priority pollutant volatile
that was detected was acetone, at 0.05 to 0.2 mg/1. The
source was unkown.

15,

All other inorganic and organic priority
pollutants studied appear to be of no concern.

IRNI
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16. Of the inorganic and organic materials of possible concern
discussed above, ammonia is considered to be of somewhat
greater concern than the organics. It does not appear
that even typical net chloride and sulfate discharges
represent a significant water quality problem.

The first phase of any remedial measures program should
address reductions of ammonia. Reductions of chlorides
•and sulfates also are of some interest and are expected
to be related to reductions in ammonia. The second phase
of the program should address reductions in priority
pollutant organics. The third phase would include moni-
toring to quantify the improvements obtained by earlier
phases.

17. The lagoons are the most crucial area for application of
remedial measures for ammonia. As discussed earlier, the
lagoons are believed to be the largest single source of
ammonia. They also are a major source of sulfate and
chloride, and a minor source of a few organics. The
primary remedial measure in the lagoon area is excavation
of sludge and replacing the liners with a more secure
liner system. These remedial measures have been completed
for Lagoon 1.

18. Discharge of both organic and inorganic chemicals from
the site, especially into the East Ditch, can be decreased
by remedial measures in the storage tank area.

19. In order to obtain immediate reductions in contamination
of water near the storage tanks, recovery well pumping
has been initiated, and should be continued.

20. Considering the nature of the organics being discharged
and all other factors, it was recommended that either a
multiple recovery well system or an interception ditch be
implemented. The multiple recovery well system has been
implemented.

21. Because contaminants which have accumulated in and on the
banks of the East ditch represent a substantial source of
contaminants which may be readily transported off the
site by stream flow, removal of this material is deemed
an essential remedial measure.

22. The measures proposed above should reduce the discharge
of materials from the Olin site. However, further moni-
toring of the ground and surface water should be done to
document the efficiency of the remedial measures imple-
mented and to determine if any further action appears
warranted.

s-3
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I. PURPOSE OF REPORT

The purpose of this report is to discuss the results of a
hydrogeological investigation of the Wilmington site performed
by Malcolm Pirnie, Inc. (Pirnie). The extent and movement of
material in ground water and surface water will be discussed
and a plan of remediation will be outlined.
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II. GENERAL SITE DESCRIPTION

Location
The Olin site is located in Wilmington, Massachusetts,

shown on the USGS Wilmington Quadrangle map (7V minutes) at
approximately 42° 32' N. latitude and 71° 10' E. longitude.
Figure II-l shows the plant location. The site is approximately
49 acres and is bounded on the north by Eames Street, on the
east and the west by the MBTA railroad tracks and to the south
by the Wilmington-Woburn town line, beyond which lies the
Woburn town refuse disposal area. The plant facilities are
located in the northern part of the site and two lined sludge
lagoons occupy the central portion; the southern half is
wooded. Drainage ditches bound the site on the eastern and
western edges; a third drainage complex bisects the site
running west to east. Surrounding this drainage system is a
low lying swampy area, with a small pond. The plant is located
on a topographically high area which includes some filled
area. The southern end of the site is also a topographic
high. The plant landfill area for the calcium sulfate sludge
is located on or near the southern boundary of the site.

Upstream to the north from the Olin site are several
manufacturing plants. To the east of the MBTA railroad tracks
is a drum reclaiming company. To the west is a roofing manu-
facturer and another chemical company. Also to the west is
substantial tract of land (47 acres) which drains into the
complex bisecting the Olin site from west to east.

Geology
The Olin site is underlain by crystalline bedrock of

Frecambrian to Carboniferous and possibly to Triassic age,
Pleistocene glacial material, and Recent organic and man-made
fill material. Figures II-2 through II-5 illustrate the
geology of the site. The bedrock consists of gneissic rock

IRNI
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FIGURE 11-3
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FIGURE 11-1
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FIC.URE 11-5
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with abundant quartz-infilled fractures. Outcrops occur in
the northwest and southwest corners of the site and along the
banks of the eastern drainage ditch. The outcrops appear to
be somewhat fractured, with steeply dipping fracture planes.
However, the borings conducted as part of this study showed
the subsurface rock to be less fractured. (Boring procedures
will be discussed in the next section). The borings also
indicated the existence of a bedrock valley, possibly bisect-
ing the site from the east to the west, in the central portion
of the site. This bedrock valley appears to dip towards the
west. Figure II-6 shows the bedrock contours.

The glacial material consists of unconsolidated material
that can be divided into two subunits: till and outwash
material.

The till overlies the gneissic bedrock and consists of
unstratified, poorly sorted sands, silts and gravel with some
large cobbles and boulders. Till is deposited by and directly
under a glacier and is not reworked by meltwater streams.

The outwash material overlies the till and is made of
well to poorly graded sands and silts, with traces of gravel
and clay. Outwash material is deposited at the edge of a
melting glacier by meltwater streams.

The Recent surface organic layer overlies the outwash
material, primarily in the low-lying areas of the site.

Local Hydrology
Surface water flow is controlled by the three major ditch

systems: the East Ditch, the West Ditch and the South Ditch
complex. (Please note that ditch designations used in this
report differ from designations by others in earlier reports.)
The East Ditch flows along the length of the site and contains
water year-round due to flow from upstream. The only influent
stream to the East Ditch is the South Ditch. The East Ditch
also contains a spring (SS-2) which emanates from the stream
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bed. The fluid is golden-brown and appears to be emanating
from the stream bed at a faster rate than the stream flow.
The West Ditch also flows along the western boundary, turns
east and becomes the beginning of the South Ditch. There are
several small ephemeral influent streams from the western side
of this ditch. The West Ditch becomes almost completely dry
during the dry season. The South Ditch complex is actually a
series of streams in a lowlying swampy area. In addition to
the West Ditch, a source of water into the South Ditch is an
intermittent non-contact cooling water outflow ditch which
flows between the sludge lagoon and the western MBTA track.
The South Ditch system becomes almost completely dry during
the dry season. A small intermittent pond is also part of the
South Ditch drainage system.

The ground-water hydrology is governed to a large extent
by the topography and the bedrock contours. The regional
ground-water flow is generally towards the southeast and
occurs mainly in the glacial material. In addition to recharge
through the unsaturated zone, other sources of water for the
ground water are the streams and the small pond, as well as
man-made contributions. This subject will be discussed in
greater detail in Chapter IV.

MAUOCXMRRNIE II-9



III. INVESTIGATORY PROGRAM

Previous Investigations
In 1978, Geotechnical Engineers, Inc. (GEI) was contracted

to undertake a ground-and surface-water study of the plant
area by the Massachusetts Department of Environmental Quality
Engineering. Twelve soil borings were performed and eleven
monitoring wells were installed around the site to determine
subsurface conditions. Ground-and surface-water samples were
analyzed for selected organic and inorganic parameters.

In 1980, New England Pollution Control Company, Inc.
(NEPCO) was requested by Olin to investigate the area on the
eastern boundary of the site where black material was discharg-
ing out of the east bank. Eleven soil borings were made and
five observation wells were installed. Samples of the black
material were analyzed and ground-water measurements were made
to determine direction of flow.

Present Investigation
This study program conducted by Pirnie over a one-year

period during 1981 included both field and laboratory investi-
gations and observations. The year was divided into four
quarterly investigation periods. During the second quarter,
the program was further split into three monthly investigation
periods. The field work was performed by Pirnie personnel.
The laboratory work was performed by the Pirnie laboratory in
White Plains, New York and by Mead/CompuChem, Incorporated
(CompuChem) in Research Triangle Park, North Carolina.

Field Work
The field investigation at the Olin site consisted of

investigation of the geological material, the surface and
ground water and the pertinent treatment and disposal
facilities.



The geological material was investigated through two
methods. Soil borings were performed and continuous soil
samples,were taken in order to determine characteristics of
the subsurface material through laboratory analysis of mois-
ture content, pH, cation exchange capacity and sieve-hydrome-
ter grain-size distribution. Test pits were dug to further
investigate the subsurface. Monitoring wells were also in-
stalled to investigate ground-water conditions.

Investigation of the surface-and ground-water conditions
at the Olin site includes water level and flow measurements,
field physiochemical analysis and water sampling, a total of
29 ground-water and 14 surface water sampling stations. Three
samples each were also taken from the sewer system and the
lagoons in order to define sources of contamination. Table
III-l lists the total sampling stations. Figure III-l shows
their locations.

o Soil Boring and Monitoring Well Installation. When
Pirnie started investigations at the Wilmington site, there
were 16 pre-existing monitoring wells on-site. In order to
provide a more comprehensive sampling grid and obtain more
information on the subsurface, six new well sites were con-
structed with a total of ten new monitoring wells. Four of
these six well areas consist of a nested well system, which
contain two monitoring wells (one shallow and one deep) lo-
cated »next to each other. A large-diameter well was also
constructed near the northeast storage tanks for general
observation. Well GW-2, after being destroyed by a backhoe,
was replaced before the August sampling period. The new well
was designated GW-2A. An additional monitoring well, GW-23,
was installed near the storage tanks at the same time. Three
drive-point monitoring wells, GW-24, GW-25, and GW-26, were
also installed near the west ditch before the August sampling.
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TABLE III - 1

SAMPLING STATIONS - OLIN - WILIMINGTON

Ground Water

. GW-1
GW-2 + 2A
GW-3
GW-4
GW-5
GW-6
GW-7
GW-8
GW-10
GW-11
GW-12
GW-13
GW-14
GW-15
GW-16
GW-17S*
GW-17D**
GW-18S
GW-18D
GW-19S
GW-19D
GW-20
GW-21
GW-22S
GW-22D
GW-23
GW-2 4
GW-25
GW-26

Recovery Well -

Surface Water

SS-1
SS-1A
SS-2(SPRING)
SS-5
SS-11
SS-12
SS-16
SS-N-A
SS-N-B
SS-N-C
SS-N-D
SS-N-E
SS-N-F
SS-N-G

Sewer

SUMP 1
TOWN SEWER
PLANT SEWER

Lagoons

LAGOON 1(SOLID)
LAGOON 1(LIQUID)
LAGOON 2(LIQUID)

* S

**

Shallow
Deep

IRNI
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o Test Pits. Test pits were dug in March 1981 and
August 1961 around the northeast storage tanks to further
assess the subsurface material, to install a recovery well,
and specifically to delineate the extent of contaminant move-
ment around the tank area. The test pits were dug using a
backhoe provided by George Gately, of Wilmington, Massachusetts.
Two test pits were dug in March, 1981. Four test pits were
excavated during the August, 1981 period.

o Water Measurements. Ground-water level measurements
were taken at each investigation period during the four quar-
ters, totalling six measurements for the year. The measure-
ments were taken using a drop light. Ground water elevations
were then calculated, and potentiometric maps of,the ground-
water table were drawn.

Surface-water flow velocity measurements were made either
with a Marsh-McBiraey flow meter or a weir. Cross-sectional
measurements of the stream were taken at each flow measurement
station in order to calculate stream discharges. Two weirs
were contructed by Pirnie personnel in order to measure stream
flow more precisely. One weir was constructed in the South
Ditch near its confluence with the East Ditch. The other weir
was built downstream of the non-contact cooling water effluent
pipe. Figure III-1 shows the location of the weirs and flow
measurement stations.

o Physiochemical Measurements. The field physiochemi-
cal measurements made were pH, temperature, specific conduc-
tance and dissolved oxygen (D.O.). Table II1-2 shows the
schedule of measurements. Measuring techniques and types of
equipment used are listed in Appendix A.

These field physiochemical measurements (except the D.O.)
were performed at the major surface and ground-water sampling
stations, (designated SS and GW, respectively) for all of the
sampling periods. The D.O. was taken during one sampling
period only, to ascertain whether the geochemical system was
operating under aerobic or anaerobic conditions.
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o Well and Surface Water Sampling Techniques. Samp-
ling was performed using two methods, a PVC bailer for the
ground-water samples and by dipping the sample bottles to
obtain surface water samples. The order of sampling was from
less contaminated to more contaminated stations, in order to
lessen any possibility-of cross-contamination of samples.

To obtain the ground-water samples, the total volume of
the wells was evacuated three times before sampling, with a
Us-inch PVC bailer. Samples were also obtained by use of the
bailer. For sampling volatiles care was taken not to agitate
the ground water while sampling. The bailer was rinsed with
distilled water after each well sampling was completed. The
bailer was rinsed with acetone, then distilled water after
sampling wells with high levels of organic contaminants.

Surface water sampling was performed by dipping, the
sample bottle below the stream surface, in order to obtain a
more representative sample from the stream flow.

o Lagoon Monitoring. The two sludge lagoons were also
monitored through sampling and water level measurements, in
order to monitor Lagoon 1, the smaller 195 ft. by 195 ft.
lagoon, four one-inch diameter well points were installed in
the lagoon. Water levels were taken during the first, second
and third quarters, for a total of five measurements. Recon-
struction of the lagoon prevented measurements from being
taken(in the fourth quarter. The water levels were used to
calculate a water balance for the lagoon, described in a later
portion of this report. One sample each of the Lagoon 1
liquid and solids, and the Lagoon 2 (260 ft x 85 ft) liquid
was taken in the third quarter. Field pH measurements were .
taken in each of the three quarters.

Laboratory Soil Tests
Laboratory tests were performed in the Firnie soils

laboratory on selected soil samples from the borings. The
laboratory tests performed included moisture content, cation
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exchange capacity (CEC), sieve-hydrometer grain-size distri-
bution analysis, and pH measurements. These tests were per-
formed according to the procedures and methods listed in
Appendix B.

Laboratory Chemical Analysis
Water samples were analyzed for selected inorganic con-

stituents, Priority Pollutant volatile and base/neutral con-
stituents and non-Priority Pollutant organic constituents
during the course of the year. Table II1-2 shows the schedule
of analysis for the chemical constituents.

The analyses of the inorganic constituents and selected
volatile Priority Pollutants during certain sampling periods
was, performed by Pirnie. The analysis of the majority of the
volatile and base/neutral Priority Pollutant constituents as
well as the non-Priority Pollutant constituents was performed
by CompuChem.

The techniques used for the analysis of the inorganic
constituents are listed in Appendix C. The techniques used
for the organic analysis are listed in Appendix E.



TABLE III - 2

Constituent 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.

Field

1. pH

2. Specific Conductance

3. Temperature

4. Dissolved Oxygen

Laboratory

1. Chlorides

2. Sulfates

3. AoRonia

4. Nitrate-Nitrite

5. Alkalinity

6. Metals:
Lead
Chrpmiun̂ Total
Cr , Cr
Cadniun

7. Volatile Priority
Pollutants

8. Base-Neutral Priority
Pollutants

9. Non-priority Pollutants
dioctyldiphenylaaine
20 peak search

3-81

*

*

*

*

*

*

*

*

*A

*

4-81

*

*

*

*

*

*

*

*

*

A

*
*
*

5-81

*

it

A

A

A

A

A

A

A

A

A

A

A

6-81

A

A

A

A

A

A

A

A

A

A

A

A

A

8-81

A

A

A

A

A- '

A

A

A

A

A

A

12-81

A

A

A

A

A

A

A

*

A

A

A

A
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CHAPTER IV

DATA EVALUATION

General
As discussed in previous sections, an extensive field and

laboratory investigatory program was undertaken to determine
the extent of materials on the Olin site and the movement of
materials onto and off the site. To accomplish this objec-
tive, field information was collected to quantify precipita-
tion and ground-water and surface water flows to and from the
site. Consideration was given to both naturally and culturally
induced water flows and also to the possibility of seasonal
differences.

The water balance information was then to be interfaced
with data on inorganic and organic materials in the ground and
surface waters. .It was expected that approximate material
balances could be obtained on materials of interest. This in
turn would facilitate the evaluation of any appropriate
remedial measures.

As a first step, a comparison was made of total monthly
precipitation measured with the gauge at the Olin site, the
gauge in Boston, and the thirty-year average total monthly
precipitation measured. Figure IV-1 indicates that 1981 was a
slightly below average water year. The total annual precipi-
tation based on the thirty-year average data was 40.5 inches
per year versus about 37 inches per year in 1981 at Olin.
Figure IV-1 also indicates that March, November and December
historically are high rainfall months while July is the lowest.
March also was considered by Pirnie to be a historically
possible high surface water month, as a result of snow melt.
However, the Olin site received subnormal precipitation in
March (normally wet). Data from the Boston station also
indicates that January was a dry month while February received
higher-than-average rainfall. While July was wetter than
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normal, August was a very dry month. While the thirty-year
average data indicate that there is a mild seasonality in
precipitation in the area, the 1981 data from both the Boston
and the Olin gauges indicate that specific precipitation
events can completely mask the mild, long-term trends.

The ground-water system will generally have a slow
response time to additions of precipitation (weeks to several
months) but will generally reflect cumulative precipitation
events over the last several months. Surface water responds
to precipitation events in a shorter time (several hours to 36
hours); hence the surface runoff measurements made at a point
in time on the Olin site also reflect a response to recent
discrete precipitation events. The differences in response
times between these two systems complicates interpretation of
surface and ground-water data at this site. Overall the
precipitation data indicate that there are no seasons of
significance, only dry and wet periods of varying time dura-
tion. Consideration will be given to using average annual
discharges where appropriate. Ground-water and surface water
discharge data are discussed below with this in mind.

Ground-Water Flows
Hydraulic Conductivity
As discussed earlier, there are two principal subunits in

the unconsolidated sediments underlying the site: the sand
and th.e glacial till. These have differences in their hydro-
geologic properties which are discernible by both field de-
scriptions and laboratory investigations.

Field descriptions from borings completed on the site
delineated the thickness and areal extent of the two soil
subunits. Grain size analysis by sieve and hydrometer methods
were performed to verify field descriptions and to determine
the hydraulic conductivities of the soils underlying the Olin
site. Laboratory estimates of hydraulic conductivity varied
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from 34 ft/day (1.2xlO~2 cm/sec) to 0.2 ft/day (7.2xlO~5

cm/sec). These values were in the same range (57 ft/day
(2x!0"2,cm/sec) to 0.3 ft/day (1x10 cm/sec) as those deter-
mined by Geotechnical Engineers Incorporated (GEI) by in-situ
falling head tests in wells set in the soils in the Olin site.
A table in Appendix B summarizes the measured hydraulic con-
ductivities which vary both between and within soil types.
However, the site soils are quite variable. This complexity
makes it extremely difficult to estimate ground-water flows
except in using average hydraulic conductivity for the site.
An average of 17 ft/day (6x10 cm/sec) was. used to calculate
discharge.

Ground-Water Table
The water levels measured in the monitoring wells were

expected to be useful for two purposes: identification of
recharge and discharge areas; and, the estimation of overall
ground-water flow velocities and flows. To develop the over-
all ground-water flows, well water levels observed during all
six field trips were reviewed. Water contour maps were drawn
for April and August (Figures IV-2 and IV-3).

Nested wells assisted in differentiating recharge zones
(where head in the shallow well is greater than head in the
deep well) from discharge zones (where head in the shallow
well is less than head in the deep well). The area near GW-19
(between the lagoons and the South Ditch complex) is a ground-
water discharge zone at all sampling times while the areas
around the other nested wells were ground-water recharge
zones. The upward flow of ground water in the area around
GW-19 signifies two things: first, all of the ground water
discharged from the site toward the South Ditch complex should
discharge into the Ditch (i.e., ground water does not bypass
the Ditch by flowing under the Ditch), second, symmetrical
discharge of ground water from the soils south of the South
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Ditch complex is a reasonable assumption. The contours shown
(graduated in feet above sea level datum) connect points of
equal hydrologic head (potential). As indicated by the dashed
lines in Figure IV-2, ground-water flow is almost always
perpendicular to these contour lines at any one point in time.
Therefore, the dashed lines illustrate the direction of ground-
water flow on the site. Throughout the Olin site, there is a
general south-southeast decrease in elevation of the ground-
water table (gradient) which is probably the natural flow
direction produced by bedrock configuration and location of
recharge areas. A north-south trending ground-water mound is
superimposed on this natural gradient in the area which under-
lies Lagoon 1 and the buildings to the north of Lagoon 1.
This mound is probably influenced by man-made inputs. Leakage
from the lagoons probably contributes to the south end of the
mound. Ground water recharge by roof or foundation'drains
from the buildings and possibly leakage from sewer lines also
represent a minor contribution; however, this was not investi-4

gated. It is our understanding that the sewers are being
repaired.

Comparison of the ground-water table elevations for April
and August indicates that the water-table surface maintains
the configuration described above. Comparisons between water
levels in individual wells indicate that water levels in wells
around the periphery of the site (GW-21, GW-3, GW-8, GW-12)
decreased between April and August while water levels in the
area around the lagoons and the buildings to the north of the
lagoons increased slightly (approximately 0.1 ft) over this
same time period. Overall the greatest gradients (difference
in water elevation) occurred in August. As noted earlier,
August had little rainfall; as will be discussed later, our
measured surface water flows were the lowest in August.
Stream water levels also should have been the lowest. Con-
versely, April gradients were representative of the other five
measurement events.
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Lagoon Water Balance
One concern raised by Olin was whether or not the exist-

ing gypsum lagoons were leaking through the liners. Pirnie
scientists used a water budget analysis to surmise that the
Lagoon 1 (see site map) was leaking and to estimate the volume
of water that leaked through the liner of the lagoon. Using
precipitation measurements from the rain gauge on-site and the
best possible estimates of the volume of water that could be
evaporated from the lagoon surface, the expected water levels
in the sludge were calculated. These expected water levels
were then compared with measured water levels and the rate of
discharge from the lagoon was calculated for two different
values of sludge porosity (i.e., water stored in voids in. the
sludge). The total water loss from the lagoon was calculated
by multiplying the difference in water levels by the total
area of the lagoon. These calculations, summarized in Table
IV-1, indicate that between 52,900 gallons and 240,000 gallons
of water leaked through the boundaries of Lagoon 1 in approxi-
mately a one-month time span depending on the porosity value
used. Similar volumes of water are speculated to be leaking
from Lagoon 2, since it has received the same sludges and has
been operated in the same fashion as Lagoon 1.

TABLE IV-1

CALCULATED WATER LEAKAGE FROM LAGOON 1

Span Porosity Water Lost (gallons)

March-April 30% 52,900
April-May 30% 218,000

March- April 50% 86,000
April-May 50% 240,000

Excavation of sludge and inspection of the lagoon liner in the
fall of 1981 confirmed that the liner was perforated and
allowed leakage of fluids from the lagoon. As will be
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described later, actions were initiated by Olin to replace the
liners.

Overall Ground-Water Discharge
Calculations of ground-water flow velocities were based

on hydraulic conductivities and gradients. The actual flow
velocity through the glacial till, which, in most cases,
constitutes a great portion of the saturated thickness of the

-4aquifer, may be as low as 0.3 ft/day (1x10 on/sec). The
average velocity is believed to be on the order of 0.5 ft/day
(1.7xlO~4 cm/sec). Overall it is indicated that between
71,000 gpd (April data) and 88,000 gpd (August data) was
discharged from the site. Both of these estimates include
discharge of water from leaky lagoons (estimated at 8,000 to
10,000 gpd) and sewers and sumps (perhaps 2,000 to 4,000 gpd).
Under natural conditions, actual ground-water discharge may be
on the order of 59,000 gpd. The observed increase in ground-
water discharge between April and August is probably produced
by the increase in the hydraulic gradient which is observed on
the site in August. Given the great variability in hydraulic
conductivity of soils on the site (as much as two orders of
magnitude) and errors in estimating the hydraulic gradients
from water-table contours, ground-water discharge from the
site is considered to be essentially constant.

Surface Water Flows
A' surface-water monitoring system was established on the

site to evaluate the response time of the surface water system
to long-term and single-event variations in precipitation and
to measure the total discharge from the site. The surface
water is derived from runoff and ground-water discharge. The
surface water monitoring program included installation of 13
stream gauging stations, including weirs and points where flow
velocity measurements were taken. Surface-water sampling
stations were chosen so that discharge at the upstream station
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could be subtracted from discharge at the downstream station
to determine the approximate volume of surface water derived
from the Olin site. The two weir locations were expected to
yield more precise information than the other stations (see
Figure IV-3 or Figure III-l for the location of the measure-
ment points). Table IV-2 summarizes the surface-water dis-
charge measurements made during six sampling field trips to
the Olin site.

TABLE IV-2

DISCHARGE RATES OF SURFACE WATER AT THE OLIN SITE
(million gallons per day)

1 Mar. Apr. May June Aug. Dec.

East Ditch SS-1 0.21 0.09 0.19 0.18 0.17 0.23
East Ditch SS-2 - - - 0.03 0.05 0.15
East Ditch SS-16 0.24 0.30 0.36 0.30 0.16 0.39
South Ditch SS-5** 0.18* 0.04 0.03 0.19 0.06 0.13
South Ditch SS-11** - - - - - 0.10
South Ditch SS-N-A - - - - - 0.30
South Ditch SS-N-F - - - - 0.27
South Ditch SS-12 - 0.10 0.13 0.01*** No Flow 0.05
"Net" Discharge**** 0.21 0.25 0.20 0.31 0.05 0.29

* Flows measured prior to weir construction
** Weir

*** Before rain event
**** Sum of SS-16 minus SS-1 plus. SS-5

As can be seen from the above table, surface water dis-
i

charges from the site were highly variable. Net discharges
can be calculated for the eastern 15 acre portion of the site
(north of the South Ditch complex) contributing to the East
Ditch by subtracting the flow at SS-1 from the flow at SS-16.
The net increase ranged from about 210,000 gpd in April down
to a calculated loss in August. It is believed that these
August data represent a measurement error within the accuracy
of the measuring device used. Since there was no evidence of
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recharge from the East Ditch into the site during August, a
positive increase in flow almost certainly occurred in

actuality.
The net discharge leaving through the South Ditch complex

is more difficult to determine; as discussed earlier, some
ground water is believed to leave the site to the west and
reenter the site at SS-12. This station also receives contri-
butions from the drainage area to the west of the Olin site.
However, the net discharge from the South Ditch complex roughly
ranges from a 180,000 gpd increase to a 100,000 gpd decrease;
the decrease is attributed to storage in the South Ditch
complex. This storage is represented by the intermittent pond
mentioned previously.

The overall total net discharge through the East Ditch
SS-16 and the South Ditch complex for the entire 57 acre site
and the 43 acres to the west was as high as about 310,000 gpd.
while the low value was measured to be 52,000 gpd, it is
believed that a value of 60,000 gpd is probably more accurate.
The above flows include cultural inputs.

Comparison of the average annual discharges from the site
and the individual measurements collected during the six
samplings illustrates how the hydrologic system responds to
conditions of above and below normal precipitation. The
minimum net discharges from the site were measured in August,
the time indicated by the rain gauge to be the prolonged dry
condition. Discharge through the South Ditch in August was
0.065 mgd, which is predominantly ground water and non-process
cooling water; differences in discharge through the East Ditch
are less than the detection limits of the flow meters used.
Although June would be expected to be a normal precipitation
discharge time period, the net site discharge was at a maximum,
0.32 mgd, and results from a measurement taken a day after a
rain event of 1.5 inches in twenty-four hours. This discharge,
which is predominantly surface water, illustrates that the
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maximum discharges from the site are related to discrete high
intensity precipitation events. The December measurements
were taken under prolonged high precipitation conditions in
which both ground and surface water would respond to increased
water supply. Therefore, the 0.29 mgd was representative of
the maximum discharge that could be anticipated from the site
over extended periods of time (weeks or a month).

Water Budget Calculations
Calculation of Typical Surface Water Discharges
Although the water system at the Olin site is too complex

to permit water budget analysis of data collected at a single
point in time/ water budget calculations can be made using
average annual data. The geologic, hydrologic, and geochemi-
cal information collected indicate that the ground water and
surface water flowing from the site and the 47-acre drainage
basin to the west discharges into the East Ditch and South
Ditch complex and can be measured as discharge through SS-16
and'SS-5.

Ground Water from the Olin Site - Water table contours
show that the hydraulic gradients and saturated zone thickness
remain fairly constant throughout the year. The total ground-
water discharge through the site is approximately 71,000
gallons per day or 26 MG/year. This estimate includes man-made
contributions: from the lagoons (about 8,000 to 10,000 gpd)
and leaky sewers and sump (perhaps 2,000 to 4,000 gpd) so that
the natural yield from the site would be on the order of
59,000 gpd or 0.50 MG/year acre.

Ground Water from Off-Site - The South Ditch also receives
ground-water discharge from the drainage basin to the south
and west of the Olin site. Approximately half (23 acres) of
the off-site portion of the drainage basin is not believed to
receive significant recharge from precipitation to produce
ground water because of suspected low permeability of the



soils and recent construction. Therefore, the remaining 24
acres of the drainage basin to the west based on the natural
yield rates listed above would be expected to produce ground
water at a rate of 0.50 MG/acre-year for a total of 12 MG/year
of water from off-site ground-water discharge, based on expe-
rience elsewhere.

Runoff - In addition to the ground-water discharge dis-
cussed earlier, some of the precipitation which falls on the
site leaves as surface runoff. Runoff rates for the general
area around the site, as listed in existing literature, is
estimated at approximately 12 inches per year for 37 inches of
precipitation. At this rate the 100-acre drainage basin in
which the Olin site is located produces 33 MG/year as surface
runoff.

Total Typical Discharge - The calculations above indicate
that approximately 71 MG/year of water is discharged from the
site. It is inferred .from geologic and hydrologic data in
this study that all of this water discharges through the
gauging stations at the furthest points downstream on the East
Ditch (SS-16) and on the South Ditch (SS-5). For the six data
sets the net discharge through these two points was calculated
subtracting the discharge at SS-1 from the discharge at SS-16
and summing this with the discharge at SS-5. The net dis-
charge calculated by this method ranged between 0.21 and 0.32
mgd with an average of 0.22 mgd (August data excluded becausei
of anomalous data and non-correlation with average values).
This typical flow of 0.22 mgd is approximately 81 MG per year
and is in the same range as the calculated total discharge
estimated from ground-water flow and runoff. The 81 MG per
year typical measurement also includes man-made inputs to both
surface and ground water. Table IV-3 summarizes the annual
water budget calculations.
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TABLE IV-3

ANNUAL WATER BUDGET SUMMARY

Volume
1. Estimated Component Contributions

Ground water from Olin site 26 MG/7

Off-site ground water from infiltration into the
remaining 47 acres of the watershed 12 MG/7

Runoff from entire 100-acre drainage basin 33 MG/7

Total calculated yearly discharge, estimated: 71 MG/7

2. Total Typical Measured Discharge 81 MG/7
1

Inorganic Material Analyses
A comprehensive program of ground-water and surface water

sampling and analysis was conducted to identify materials
present in the ground water at the site. Sample point networks
and sample schedules were designed to identify the sources of
materials, monitor material migration, and permit estimations
of the quantities of various materials which discharge from
the property.

Ground Water - Inorganic Chemistry. Samples of ground
water were collected on six occasions and the concentrations
of inorganic chemicals in these waters was measured. Appendix
3 summarizes the results of the inorganic ground-water chemical
analyses. The concentration of each inorganic species was
plotted on a site map and contoured to illustrate the distri-
bution over the site. During the first sampling field trip
all ground-water samples were analyzed for acidity, ammonia,
chlorides, dissolved solids, nitrates, sulfates, volatile and
base/neutral priority pollutants, and selected organic com-
pounds. Sampling schedules were modified during the subsequent
sampling periods based upon the results of the first sampling.
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Approximate ambient or background values for chemical
constituents in the ground water found in the glacial sediments
of the Wilmington area, based on values listed in the USGS
Water Supply Paper No. 1694 (1964) are shown in the following
table.

Parameter

Background
Value

Specific Alkalinity
Conductance Temperature (mg/1) as Nitrogen Chloride Sulfate
(umhos) (°C) CaC0 (mq/1) (mq/1) (mq/1)

6.1 260 9.9 15 <1 11

o Specific Conductance. The contour map of specific
conductance of ground waters collected from the site is shown
in Figure IV-4. Specific conductance is a measure of the
ability of a water sample to conduct an electrical current, a
property which depends on the total concentration of.chemical
species dissolved in the water. Because the total concentra-
tion of dissolved species controls the specific conductance of
water, Figure IV-4 can be interpreted as a map of the total
dissolved material in the ground water.

The specific conductances of the waters
from each well fluctuated between sampling periods, but gener-
ally remained in the same order of magnitude. The general
distribution of specific conductance shown in Figure IV-3 is
observed through all sampling periods.
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the site, the sludge disposal lagoons and nearby sumps and the
area surrounding the storage tanks. From these two source
areas, materials seem to migrate with the ground water, predo-
minantly to the south and southeast, but with a localized dis-
charge from the southwest of Lagoon 2. There appears to be
dispersion of the materials with migration, thus mitigating
any possible impacts on surface water quality.

o pH. Ground water from wells directly to the east of
Lagoon (GW-6, GW-7) and near the west boundary (GW-10) have
low pH values. Wells in the extreme southern portion of the
site (GW-18 and GW-20) have high pH values (9 to 11). The
contour map of pH of ground waters collected from the site is
in Appendix 6.

The pH of ground waters collected from beneath the stor-
age tanks area varied from 4.5 to 6.9. The low pE values to
the east of the lagoons, GW-6, are indicative of the presence
of a source of H+ ions, such as an acid. Since the long
abandoned acid neutralization pits were located in this area,
remains of waste disposed there are a likely source of H+.
Low pH's in GW-10 also may be indicative of past on-site
activities. The other area of low pH (GW-12) is located in
the swampy area surrounding the southern stream where humic
acids may be produced as a result of organic decay. The
ground water sampled to the west of the lagoons (GW-11, GW-22S),
have high pH values (8-10). The high pH values associated
with part of the area around the lagoons may indicate contri-
bution of basic anions from lagoon leakage. It is unclear why
there are high pH values south of the South Ditch complex.

Relative pH values also tend to be consistent over the
four sampling periods, but a general low in pH was observed in
all wells in April and May. Comparison of pH values collected
by GEI, Olin, EPA, and Pirnie shows that, except for a decrease
in GW-6 and GW-8 and an increase in GW-11, the pH of ground
water beneath the site has remained relatively constant.
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Ground waters collected on-site were generally in the 5 to 7
range.

o Chloride and Sulfate. Chloride and sulfate behave
in a similar manner to the specific conductance. These chem-
icals are found in high concentrations (Cl~ >1,000 mg/1, SO ~
>10,000 mg/1) near the lagoons and process buldings, in a
pattern similar to the distribution of specific conductance.
A contour map of chloride and sulfate concentrations in ground
waters ampled from the site is in Appendix 6. The probable
discharge directions, shown by the dashed lines, are the same
as those for specific conductance, and concentrations are
greater in the deep wells (versus the shallow wells). Compa-
rison of samples collected previously by EPA, Olin and GEI and
during the four sampling periods by Pirnie shows that concen-
trations of chemicals in the wells on the site generally
remained constant over five years. Concentration of chloride
decreased by an order of magnitude in wells GW-3 and GW-8
between the 1977-1978 sampling and the 1981 sampling. Con-
versely, the concentration of sulfate increased by an order
of magnitude in GW-6 and GW-7 and by two orders of magnitude
in GW-2 and 2A.

Also the concentrations of chlorides and sulfates were
higher in the deeper wells than in the shallower wells of the
nested well systems; this is not surprising considering our
understanding of possible past activities. For instance,
liquids with high specific gravities would tend to migrate
downward.

should be noted that there are no known activities related to
the storage tanks which account for the presence of the chlo-
rides and sulfates. However, a leaking sewer was replaced in
that area during 1981.
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o Alkalinity. Alkalinity is the ability of a solution
to buffer (neutralize) acid. Since bicarbonate (HCO,~) is the

•3+
dissolved species which buffers acid (i.e., reduces H concen-
tration) in the pH range of natural waters (4.5 to 8.3),
alkalinity is usually expressed as concentration of CaCO,.
The contours show that the highest alkalinities (>1,000 mg/1)
were observed in ground waters sampled to the west and south
of the lagoons. Alkalinities greater than 100 mg/1 are found
in the area of the northeast storage tanks, as well as in the
area around the sludge landfill. Waters from the other wells
on the site generally have alkalinities less than 100 mg/1
(within the range of natural waters). Alkalinity remained
within the same order of magnitude in most of the wells over
the entire 1981 sampling period. Alkalinity values in wells
GW-6, GW-7, GW-10, and GW-12 varied by more than an order of
magnitude, but always remained in the range of normal ground
waters. Alkalinity was greater in deep wells than in shallow
wells in all of the nested wells.

Sources of high alkalinity appear to be primarily the
lagoons and, secondarily, perhaps the landfill or previous
disposal activities for gypsum sludge. A contour map is in
Appendix F.

o Ammonia. A contour of ammonia concentration, shown
in Figure IV-5, shows that ammonia concentration, like most
other dissolved species,

The wells around
the storage tanks also have concentrations which may exceed
100 mg/1. The ammonia concentration in any given well usually
remained within the same order of magnitude during the year,
but higher concentrations of ammonia (varying by as much as an
order of magnitude in wells GW-2 and GW-11) were observed in
during May through August. As with the chlorides and sulfates,
concentrations of ammonia in the deep wells exceed concentra-
tions in the shallow wells of the nested well systems.
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The major source of ammonia is believed to be leakage
from the lagoons and related facilities. A secondary source
is the area around the storage tanks and may be related to the
leaking sewer repaired earlier in 1981. Ammonia moves along
the predominant routes of ground-water flow.

o Nitrates and Nitrites. Like the other chemical
species, the highest concentrations of nitrates and nitrites
(greater than 100 mg/1) are found near the lagoons with de-
creasing concentrations (1 to 10 mg/1) with increasing dis-
tance from the lagoons. The distribution shown is representa-
tive for a wet or dry season condition because nitrate and
nitrite concentrations generally remained within an order of
magnitude at any given well, except in GW-2 and GW-22D, where
concentrations decreased by an order of magnitude and GW-22S
where concentrations increased by an order of magnitude. Host
wells showed an increase in these species in the dry season
except GW-5 in which the concentrations decreased by two
orders of magnitude. Nitrate and nitrite concentrations in
the nested wells show no consistent patterns. Nitrate concen-
trations in 17D are greater than in 17S, less in 19D than 19S,
and switch from a greater concentration in 22O to a greater
concentration in 22S over the sampling period.

Measurements of dissolved oxygen in the wells on the site
show that even in wells where ammonia concentrations are high,
the dissolved oxygen concentrations are high. One would
expect that nitrification would occur in ammonia bearing
waters. Further, the ground water would be depleted in oxygen
since nitrification is an oxygen consumptive reaction. However,
it is possible that in areas with high ammonia concentrations
are and/or low pH's that the nitrification reaction is erratic.
However, it is believed that at least some of the nitrates and
nitrites measured on the site are produced from nitrification.
A contour map is in Appendix F.
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o Chromium (+3 and +6). A contour map of chromium +3
is shown in Figure IV-6. Initially, high concentrations of
total chromium were found in wells near the lagoons in acidi-
fied samples. Subsequent unacidified samples were analyzed
for Cr*3 and Cr*6. Chromium +3 generally occurred in concen-
trations at or below detection limits over the site, except in
the area around the lagoons (GW-7, GW-22D) where it occurred
in high concentrations (> 1 mg/1). The distribution shown is
representative of chromium distributions throughout the year
because concentrations have remained within the same order of
magnitude during the entire sampling period with slight in-
creases during the dry season. Nested wells 22D and 22S, the
only nested wells with large enough concentrations to compare,
indicate that chromium is more concentrated in the deeper
glacial till sediments than in the shallow sands.

Chromium +6 occurred in low concentrations around the
lagoons and was generally below detection limits over the rest
of the site. The area around the landfill initially had
moderate concentrations of Cr* (0.36 mg/1 in GW-18D, 0.39
mg/1) which dropped to below detection limits by the last
sampling period.

The source of chromium shown in Figure IV-6 is located
around the lagoons. Chromium wastes were known to have been
disposed in this general area. Since chromium +3 and +6
concentrations dropped to levels near or below detection
limits by the end of the sampling period, especially at the
site periphery, chromium should not be an element of concern.

o cadmium and Lead. Water samples were also analyzed
to determine concentrations of cadmium and lead. Elevated
concentrations were found primarily in wells near the lagoons
with some slightly elevated concentration in wells down gradi-
ent of the lagoons. In several cases, these concentrations
decreased to low or below detection levels during the sampling
period.
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The source of the cadmium and lead may be associated with
the chromium source. Since the levels of these constituents
decreased to near or below detectable limits over the sampling
period, particularly at the site boundaries, these materials
appear to be of no concern.

o Temperature and Dissolved Oxygen. Field measurements
of temperature and dissolved oxygen content were made. Temper-
atures were within normal ranges of ambient values. Dissolved
oxygen measurements indicate that the ground-water system
exists under aerobic conditions. These parameters do not
reveal any patterns which would indicate directions of ground-
water flow or contaminant source and transport, such as a
thermal gradient or indications of possible degradation due to
anaerobic conditions.

Comparison of nested well data shows that the cpncentra-
tions of inorganic constituents are greater in the glacial
till than in the upper sand layer. This is not surprising
since the ground-water flow is slower in the till; the present
measurements may represent fluids which infiltrated the site
at some previous time, but have not yet had adequate time to
reach the site boundaries. Also, any fluids with a high
specific gravity would have had a tendency to move more quickly
downward through the sandy upper layer to the till.

Surface Water - Inorganic Chemistry
The concentrations of chemicals dissolved in surface

waters flowing from the Olin site were measured to determine
the mass of chemicals discharged from the site by surface
water .

o pH. The pH of waters on the site generally range
from moderately acidic (5.1) to slightly basic (7.4) with the
average slightly acidic. These values are within the range of
natural surface-water values. The spring in the East Ditch
(SS-2), showed a basic pH value of 8.6. This indicates that.
the water in the spring has come in contact with materials
related to man-made activities.
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o Specific Conductance. Specific conductance of
surface waters tested on the site ranged from 325 to 58,000
umhos. the lowest values were found at SS-1. SS-1 is upstream
of points where chemicals discharge from the Olin site and is
only somewhat above the ambient conditions which would be
expected for this type of watershed. The relatively low
values found at SS-11 reflect that non-contact cooling water
was being sampled. Specific conductivity of surface waters
tested at the downstream East Ditch sampling sites was gener-
ally greater than that at the related upstream site by several
fold. Further, the values at SS-12 (end of West Ditch) and at
SS-5 generally were even higher than at SS-16. Overall these
values are indicative of contributions of materials'• from the
site. The highest values of specific conductance (1,000 to
8,000 umhos) were observed down-gradient of the lagoons.

o Chlorides and Sulfates. Chlorides and sulfates both
show distributions similar to the distribution of specific
conductivity of surface water on the Olin site. The lowest
chloride and sulfate concentrations were found in the station
at the upstream boundary of the site (i.e., SS-1). While
concentrations of these materials generally increased somewhat
at the spring (SS-2) on the eastern boundary of'the site.
Based on ground-water data it appears that inputs of sulfates
and chlorides occurred along the entire ditch; however, ground-
water reach 2 (which is downstream of the reach containing the
spring) appeared to contribute the most chlorides and sulfates.
Of interest was that the pick-up of chlorides along the East
Ditch has declined significantly over recent months; the
pick-up of sulfates declined slightly.

High chloride sulfate values are present at SS-12 and
SS-5. These values were most likely a result of influence
from the lagoons or past activities on-site.

Of particular interest was the dramatic increase in the
sulfate concentration to 4,220 mg/1 at SS-5 right after a rain
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event in time. Data from other South Ditch sampling points
indicate surface scour of sulfate deposits in the South Ditch
area occurred.

Comparatively low concentrations of chloride (51 to 100
mg/1) and sulfate (30 to 66 mg/1) were observed in SS-11, due
to the nature of the water being sampled and to possible
dilution effects.

o Nitrogen Species and Alkalinity. The concentration
distribution of ammonia and nitrate was nearly the same as
specific conductivity. Low values were observed at the up-
stream boundary of the site at SS-1 (ammonia = <0.1 to 0.6
mg/1, nitrate = 0.9 to 2.1 mg/1 and alkalinity = 41 to 366
mg/1). An increase in values was observed at the downstream
monitoring location (SS-16). However, as with the chlorides,
there is evidence of a decline over recent months along the
East Ditch. While the spring at SS-2 appeared to have an
ammonia input, based on ground-water data the ammonia appeared
to enter along the entire East Ditch.

At both SS-5 and SS-12 earlier high values of ammonia and
alkalinity also have declined recently. High concentrations
of these materials were found in the lagoon liquid; hence the
lagoons and related facilities are a source of the ammonia.

Low concentrations were again observed in SS-11 (ammonia
= 2.8 to 17 mg/1, alkalinity = 28 to 800 mg/1), due to the
nature of the non-contact cooling water. Nitrate nitrogen
values were generally low throughout the study area except for
the spring SS-2. Also some nitrate was measured in the lagoon
liquid.

o Chromium (+3 and +6) - Concentrations of total
chromium were initially found in the range from 0.010 to 0.42
mg/1, in acidified samples. However, in unacidified samples,
chromium +3 and +6 to near or below the detection limits. By
the end of the sampling session, concentrations of both species
in all sampling stations had dropped below detection level
(<0.05 mg/1 for Cr+3, <0.01 mg/1 for Cr*6).
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o Cadmium and Lead - Surface water samples were ana-
lyzed for concentrations of dissolved lead and cadmium.
Concentrations of these chemicals dropped below detection
levels (0.04 mg/1 for Pb and 0.01 mg/1 for Cd) by the last
sampling period.

Effects of the Existing Landfill
There is an existing landfill on the southwest corner of

the site. This landfill was used by previous operators mainly
for the disposal of calcium sulfate sludge. Because calcium
sulfate is somewhat alkaline, high values of alkalinity, pH,
and sulfate concentration in wells downgradient of the land-

1 fill would indicate contamination of ground water by chemical
species leached from the landfill. Also the Woburn town
sanitary landfill is located to the south of the site but may
be in a different watershed. Sanitary landfills tend to have
acidic leachates. Hence low values of pH and alkalinity would
indicate an influence from the sanitary landfill. Since the
Woburn landfill appears to be in a different watershed minimal
influence was expected and none was found.

Sulfate concentrations are two orders of magnitude less
(10-100 mg/1) in wells which would be affected by the existing
landfill (GW-20, GW-18.) than in the areas around the sulfate
lagoons where sulfate concentrations are on the order of 1,000
to 35,000 mg/1. Sulfate concentrations in the wells which
would be affected by the Olin landfill are only slightly
higher than background levels. However, pH's of waters which
could be influenced by the existing landfill (9.3 to 11.3) are
three to five units above background level (6.1). The values
are higher than would be expected for lagoon sludge (8.7 to
9.6).

The alkalinities of waters collected from wells that
would be influenced by migration of materials from the



existing Olin landfill are on the order of 160 to 350 mg/1,
which is the same order of magnitude as concentrations in the
wells around the lagoons. This is a moderate to high range of
values compared with waters sampled from wells in other areas
of the site and is an order of magnitude above the reported
background surface water values of 15 mg/1.

pH and alkalinity levels which are elevated an order of
magnitude or more above background levels indicate a possible
movement of materials in ground water emanating from the
existing Olin landfill. However, since the sulfate concen-
trations in the area down-gradient of the landfill are in the
same order of magnitude, as background levels, the effect of
the Olin landfill on the ground water is considered to be
minor.

Comparison of Ground-Water and Surface Water Chemistry
Comparison of ground-water and surface-water chemistry

shows that materials of interest are distributed as would be
expected for the hydrological system described above. Concen-
trations of inorganic materials are low in both the surface
and ground waters upstream of the site. Concentration of
materials dissolved in both ground and surface waters increases
as water flows through the site. Plots of distribution of
inorganic materials in ground water indicate that high concen-
trations (especially ammonia) are distributed under the entire
area of lagoons, storage tanks and plant area. This ubi-
quitous distribution of materials suggests that sources other
than the lagoons or storage tanks, such as the past practices
and underground piping may continue to discharge chemicals
into the ground water and then into the surface water. However,
concentrations of materials dissolved in the ground water
generally decrease with increasing distance from the source
areas and concentrations in the surface waters are generally
in the range of expected values if the ground waters are
discharging and mixing into the surface water.
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Inorganic Emission Rates
Comparison of the emission rates of materials in ground

water into the surface water strongly supports the premise
that materials traveling in the ground water are discharged to
the three ditches which surround the site. Under dry condi-
tions in August, emission rates were approximately 260 Ibs/day
chloride, 535 Ibs/day of sulfate, and 185 Ibs/day of ammonia,
and were calculated to be discharged from the ground water
into the ditches, as shown in Table IV-4. Under the same dry
conditions, the net chemical load from all surface water
discharged from the site was 350 Ibs/day of chloride, 600
Ibs/day of sulfate, and 350 Ibs/day of ammonia. This seems to
be a reasonably good balance.

During more typical conditions in April (several days
after a rain event), ground-water discharges were approximately
480 Ibs/day of chloride, 2,065 Ibs/day of sulfate, and 185
Ibs/day of ammonia, as shown in Table IV-5. At the same time
the total net load emitted from the site as gauged at SS-16
and SS-5 was 535 Ibs/day of chloride, 930 Ibs/day of sulfate,
and 350 Ibs/day of ammonia. This also was a reasonably good
balance. The sulfate loading in the ground water may be
elevated because of flushing by water infiltrating from recent
rain events. The sulfate loading in the surface was low
because water was being ponded in the South Ditch complex.
The ammonia emissions are comparable with values obtained by
GEI in 1978.

Further, if Lagoon 2 is in the same condition as Lagoon
1, then comparable inputs of chloride, sulfate and ammonia
into the ground water are possible. Rough calculations indi-
cate that the two lagoons could leak about 125 to 500 Ibs/day
of chloride, 400 to 1,600 Ibs/day of sulfate and 100 to 400
Ibs/day of ammonia.

However on a day in June after a 1.5 inch rainfall, the
net surface water discharge rates were 920 Ibs/day of chloride,
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TABLE IV-4

COMPARISON OF GROUND-WATER AND SURFACE WATER DISCHARGE RATES (AUGUST DATA)

GROUND WATER

Boundary

East

_ Subtotal
^̂

g South

Subtotal

West

Subtotal

Reach

1
2
3
4

3
5
6

5
6
7

Discharge

(gal/day)

31,000
14,000
7,600
9.500

62,100

7,480
3,740
748

11.970

-0-
13,942

710

14,013

[cn
(»g/D

95
42
465
25

1,600
2,200
250

250
110

Cl" Mass

Discharge
(Ibs/day)

25
5
29
2

61

100
69
2

171

.

29
0.1

29

[so4=]
(•g/i)

80
362

1,150
73

2,300
5,680
590

590
11

SO = Mass4
Discharge
(Ibs/day)

21
42
73
06

142

143
176
4

323

—

69
0

69

[NH3]

(»g/D

9.2
36
179
BDL

1.204
2,458
108

108
2.6

[NH3 Mass]

Discharge
(Ibs/day)

2
4
11
-

17

75
77
1

153

—

13
0

13

Total 88,100

SURFACE WATER

Approximate
Net Discharge 77,500

261 Ibs/day 534 Ibs/day 183 Ibs/day

350 Ibs/day 600 Ibs/day 350 Ibs/day



TABLE IV-5

COMPARISON OF GROUND-HATER AND SURFACE WATER CHEMICAL DISCHARGE RATES (APRIL DATA)

GROUND WATER

Boundary

East

Subtotal
•rf
LO
H South

Subtotal

West

Subtotal

Reach

1
2
3
4

3
5
6

5
6
7

Discharge

(gal/day)

11,000
24,000
7.300
8,200

50,500

14,960
1,220*

464

16,644

-0-
3,800

19

3,819

[ci'l
<»g/D

2,150
66

474
163

1,083
2,040
2,040

2,040
112

Cl" Mass

Discharge
(Ibs/day)

197
13
29
11

250

135
21
8

164

65
0.02

65

[so4=]
(»g/D

35
831

2,325
1,030

10,635
7,900
7,900

7.900
6

SO = Mass4
Discharge
(Ibs/day)

3.2
166
141
70

380

1,325
80
30

1,435

250
<0.01

250

[NH3]

(»g/D

6.3
27

137
12

635
2,002
2,002

2,002
7.3

[NH3 Mass]

Discharge
(Ibs/day)

0.57
5.4
8.3
0.82

15

80
20
8

108

63
<(K01

63

Total

SURFACE WATER

71,000 480 Ibs/day 2,065 Ibs/day 185 Ibs/day

Net Discharge 252,000 535 Ibs/day 930 Ibs/day 230 Ibs/day



7,200 Ibs/day of sulfate and 900 Ibs/day of ammonia. The
increase in total net loading from the site is believed to
have been caused primarily by a great increase in the surface
water discharge related to the high-intensity precipitation
event. The marked increase in concentration of some materials
(especially sulfate) under wet conditions may be due to scour-
ing of materials from the ground as surface water flows over
the site.

Conversely, the net load emitted in the surface water in
December, a period of sustained wet conditions in which high
loading rates would be expected, decreased to approximately
110 pounds per day of chloride, 425 pounds per day of sulfate,
and 81 pounds per day of ammonia. The chloride and ammonia
emissions were significantly lower, while sulfates were only
somewhat lower. As will be discussed later, while it is
believed that remedial measures enacted to date may have
contributed to this reduction in part, additional data are
needed before this reduction can be classified as more than
part of a downward trend.

Organic Material Analyses
Ground-water and surface water samples were analyzed for

volatile and base/neutral (B/N) priority pollutants. On
several samples non-priority pollutant volatile and B/N mate-
rials were identified. For convenience in this report, organic
data were grouped into three ranges: a lower range - above
detection limits but less than 0.05 mg/1, medium range - 0.05
to 0.20 mg/1; and an upper range - concentrations greater than
0.20 mg/1. The discussion of the data in terms of ranges
seems appropriate given the known analytical variability.

Ground-Water Volatiles
Volatiles. Olin ground-water samples were analyzed for

31 volatiles listed on the Priority Pollutant list. The
thirteen volatiles listed below were detected at least once at
the Olin site. The data are in Appendix E.
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1. Benzene
2. Bromoform
3. Carbon Tetrachloride
4. Chlorodibromomethane
5. Chloroform
6. Dichlorobromomethane
7. 1,2 Dichloroethane
8. Ethylbenzene
9. Methyl Chloride
10. Hethylene Chloride
11. 1,1,2,2 Tetrachloroethane
12. Toluene
13. 1,1,1 Trichloroethane

Of the compounds listed above, volatiles with elevated
concentrations in the ground-water regime are bromoform, 1,2
dichloroethane, toluene, and methylene chloride. Methylene
chloride concentrations fluctuated widely over the sampling
period and over the site. Methylene chloride was found in
upper range concentrations (GW-4, GW-5, SS-5, SS-12) during
the last sampling round, but there appeared to be no correla-
tion with other compounds. Although the possibility cannot be
discounted that minor amounts of this compound were used
on-site in the past, it is more likely that the erratic methyl-
ene chloride results are related to analytical problems commonly
associated with the use of this compound in certain laboratory
procedures; therefore, it will not be discussed further in
this report.

There appear to be two minor areas of volatiles in the
ground' water. The first area is around the northeast storage
tanks, where mid to upper range concentrations of toluene were

in wells GW-2+2A and GW-16.
le second area of high concentration is around the

lagoons and the nearby plant area. Moderate to high concen-
trations of bromoform, 1,2 dichloroethane and toluene appear

.weirs GW-6, GW-7 and GW-19D which surround the lagoon area.
As discussed earlier, Lagoon 1 (and probably Lagoon 2) is
believed to have had a ruptured liner during this study. This
condition would have allowed infiltration of liquid into the
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ground water. Analysis of the Lagoon 1 liquid showed it to
have lower range concentrations of 1,2 dichloroethane and
toluene.

The vertical location of the volatiles in the subsurface
does not appear to be controlled by the geology. A comparison
of the nested well .data obtained from the shallow and the deep
wells indicates that there appears to be no correlation between
the depth of a well and its volatile concentration. This is
to be expected since volatilization of these compound may act
as a significant removal mechanism before the compounds reach
the ground water.

The most significant factor governing the location of
volatiles is proximity to the source' of contamination. It
appears that volatile concentrations drop off significantly a
fairly short distance away from the areas of concentrations
above 0.2 mg/1. Although there may be minor areas of upper
range volatile concentrations on-site, by the time the ground
water discharges into the surface water, volatile concentrations
consistently have dropped to near or below detectable limits.
Thus, there appears to be little or no input of volatiles from
the ground water at the Olin site into the surface water.

The variation in volatile concentrations between wet and
dry conditions also shows no pattern. Since most of the
variations were within an order of magnitude, the variations
seen may'be due to natural fluctuations in the ground water.

Surface Water - Volatiles
Of the twelve volatiles detected in the ground water

(excluding methylene chloride) only five were detected in the
surface waters. One volatile was detected once in the surface
water but not in the ground water. The data are in Appendix
5. Of significance is that volatiles were only measured in
the East Ditch and with the exception of one trichloroethylene
sample, the highest concentrations were entering the site at
station SS-1 on the northern boundary. Supplemental sampling
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to the north of the site in the East Ditch (SS-1A) confirmed
that lower range concentrations of chloroethane and 1,1,1
trichloroethane and high concentrations of toluene were origi-
nating from off-site.

By the time station SS-16 was reached, the chloroethane
and 1,1 dichloroethane were below detection limits. Also the
toluene and 1,1,1 trichloroethane concentrations were reduced
significantly by the time SS-16 was reached. For instance, in
December the toluene concentration dropped from 0.31 mg/1 at
SS-1 to 0.043 mg/1 at SS-16, while the flow only increased 70
percent across the site. Further, the concentrations of
toluene and 1,1,1 trichloroethane decreased over the course of
the study at both SS-1 and SS-16.

In regard to trichloroethylene, it was only measured
above detection limits in one sample at SS-16. The source of
the 0.053 mg/1 measured in that sample is unclear. It is
possible that it is related to off-site man-made activities to
the east of the Olin site; a drainage pipe does enter the East
Ditch from the east just a few feet downstream of SS-16.

Overall, the Olin site is not believed to be the source
of any volatile organic compounds in the surface water. Hence
no discharge rates were calculated.

Ground Water - Base/Neutrals
Olin ground-water samples were analyzed for forty-one

base/neutral (B/N) compounds by CompuChem. The eleven listed
below were detected at least once at the site. The data are
in Appendix E.

1 . Acenapthalene
2 . Anthracene
3. Bis (2 ethylhexyl) Phthalate (DOP)
4. 4-Bromophenylphenyl ether
5. Butyl Benzyl Phthalate
6. Di-N-Butyl Phthalate
7 . Fluorene
8 . Napthalene
9 . N-Nitrosodiphenylamine
10 . Phenanthrene
11. Dioctyldiphenylamine
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Only six of the above compounds were found in elevated
concentrations in the ground water: bis (2 ethylhexyl) phtha-
late (DOP), butyl benzyl phthalate, di-n-butyl phthalate,
"N-nitrosodiphenylamine"/and dioctyldiphenylamine. N-nitroso-
diphenylamine was actually detected as diphenylamine by Compu-
Chem; the diphenylamine I also included N-nitrosodiphenylamine.
Further analysis showed\that the "N-nitrosodiphenylamine"
values listed dn Appendix 5 are only approximately 20% N-nitro
sodiphenylamine, based on analysis of one sample.

^̂ Ô̂ ^̂ B̂ n̂̂ î tX̂ ^̂ v'Bm̂ î SW*

GW-14, GW-15, GW-16, and GW-23. This source appears to be
very localized and is probably due to past activities in the
area around the tanks.

I Mill I Ml I nl j in !••! i [7

of DOP and ow concentrations

DOP occurs in upper range concentrations in both areas,
with the highest concentrations occuring near the storage
tanks. DOP is present over most of the site. It was detected
in 20 out of 25 wells analyzed for DOP. A generalized contour
map is shown in Figure IV-7.

N-Nitrosodiphenylamine and dioctyldiphenylamine are
distributed around the source areas in a similar fashion to
DOP, but they are less widespread over the site. Butyl benzyl
phthalate and di-n-butyl phthalate occurred in low to moderate
concentrations around the two source areas.

A comparison of concentrations over the course of this
study indicates that there is no clear-cut change in B/N

MALOOUV1
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FIGURE IV-7 Jf •

GENERALIZED CONTOUR OF BIS (2-ETHYL HF.XYL)
PHTHALATE IN GROUND HATER, M6/L

(BASED ON IST QUARTER DATA)
/#

DATA PLOT FORMAT :Quarte

DETECTION LIMIT: 0.01 MG/L
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concentrations over time. However, certain materials such as
di-n-butyl phthalate, and butyl benzyl phthalate have decreased
in concentration during the study.

Vertical Distribution of Base/Neutrals - There appears to
be some correlation between the type of subsurface material
and concentrations of base-neutrals, in particular, DOP.
Wells whose screens are set in the till generally seem to have
higher concentrations than the wells with screens set in the
sandy outwash material. The nested well data show mixed
results. GW-17S and GW-17D indicate that DOP is traveling in
the deeper layers. GW-19S and 19D show the opposite; but
since this area is a discharge zone, those results are not
anomalous. GW-22S and 22D also show B/N movement primarily' in
the shallow zone.

The DOP concentrations generally seen in the deeper
layers may possibly be a.residual from past activities. In
addition, the till generally has greater CEC values than does
the outwash material, indicative of a greater capacity to
adsorb contaminants. The sites for adsorption initially were
filled during recharge by highly contaminated water in the
past; less highly contaminated water now flowing through the
till may be leaching contaminants from the adsorption sites.
However, investigation of the area around the northeast stor-
age tanks during the test pit work showed that the black
liquid containing the majority of the base/neutral compounds
primarily was contained in the unsaturated zone and at the
surface of the ground water. The apparent immiscibility of
the base/neutral compounds is supported somewhat by their
relatively low solubilities. Overall, the mechanisms result-
ing in the vertical distribution of DOP (and to a lesser
extent N-nitrosodiphenylamine) on the site are complicated.

Surface Water - Base/Neutrals
The base/neutrals that have been detected in the surface

water are DOP, N-nitrosodiphenylamine, and, in one sample,
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dioctyldiphenylamine. Monitoring of the surface water at the
Olin site indicates that discharge of B/Ns into the surface
water occurs primarily on the eastern side of the site. B/Ns
do not appear to be coming in from off-site to the north as
was the case with the volatiles. SS-16, which monitors, the
East Ditch above the confluencer contained the highest concen-
trations of B/Ns: mid to upper range amounts of DOF, sometimes
moderate amounts of N-nitroaodiphenylamine, and sometimes
lower range amounts of dioctyldiphenylamine. Sources of the
high concentrations "of DOP and N-nitrosodiphenylamine in the
East Ditch, shown by SS-16, are probably both leakage from the
banks near the northeast storage tanks and from ground-water
contribution. The spring in the East Ditch (SS-2) contributes
lower range concentrations of DOP. SS-12, which monitors flow
from the West Ditch and the area to the west of the site,
contained no B/Ns at detectable levels, while the process-water
outflow (SS-11) contained very low concentrations of DOP, just
at the detection limit. South Ditch complex inflow (SS-5) to
the East Ditch contained low to moderate amounts of DOF which
decreased to below detectable limits in the last sampling
period.

Variations Over Time - The DOP and dioctyldiphenylamine
in the surface water have decreased somewhat over time. In
the last sampling period, SS-16 was the only sampling station
that showed any base/neutrals above the detection limit.
However, it is possible that SS-5 may continue to contain DOP
on an intermittent basis in the near future. At SS-16 DOP and
N-nitrosodiphenylamine typically appeared in moderate concen-
trations. However, a high concentration of DOP occurred in
May while N-nitrosodiphenylamine was below detection limits in
August.

Emissions - While most of the DOP and N-nitrosodiphenyl-
amine at SS-16 appears to be from the ground water, balances
of emissions with surface water discharge were complicated by
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the use of absorbent booms in the East Ditch for organic
recovery. Roughly 0.1 to 2.5 Ibs/day of DOP were calculated
to be emitted from the ground water, while 0.15 to 5.0 Ibs/day
were measured leaving the site. A typical value appeared to
have been 0.4 Ibs/day. In regard to N-nitrosodiphenylamine a
typical value leaving the site during the study appears to
have been 0.1 Ibs/day (as N-nitrosodiphenylamine).

Other Organic Analyses
Non-priority pollutant volatile and base/neutral analyses

were performed on samples.taken during the 2nd quarter from
one ground-water sampling station, GW-5, and three surface
water stations, SS-2, SS-5 and SS-16. The analyses were
performed in order to delineate other organics present at the
01in site. The data are in Appendix E.

There were no non-priority pollutant base/neutrals above
detection limits in GW-5. The only volatile that was detected
was acetone, at mid-range concentrations (0.05-0.2 mg/1).

Relative to the surface samples, the spring (SS-2) showed
three base-neutral compounds at lower range concentrations
(<0.05 mg/1). SS-5 contained no base/neutral compounds above
detection limits and had one volatile, acetone, at upper range
concentrations (>0.2 mg/l). SS-16 had four base/neutral
concentrations at lower range concentrations and ten volatile
compounds at lower to mid-range concentrations.

Comparing these results with previous analysis of non-
priority pollutants performed by Olin shows that only one
volatile compound was found in both samplings: 2, 4, 4 -
Trimethyl-1-pentene. No base-neutrals were repeated in both
periods. The source of the above materials is unknown.
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V. RECOMMENDED PLAN FOR REMEDIAL MEASURES

Materials of Possible Concern
As discussed in the previous chapter, the Olin site is

discharging variable quantities of three inorganic materials
(ammonia, chlorides and sulfates) and low quantities of two
organic priority pollutants (DOP and N-nitrosodiphenylamine).
All other inorganic and organic materials studied appear to be
of no concern.

The net ammonia discharge from the site was the lowest in
the most recent sampling period in December 1981. It was
measured at 81 Ibs/day versus 350 Ibs/day typically measured
earlier in the study. This is considered to be part of a
downward trend; without remedial actions sustained discharges
below 100 Ibs/day are not expected. Since the ammonia can
contribute to water quality problems downstream of the site,
this downward trend is encouraging. Additional actions appear
warranted to assure that the trend continues. Lagoon 1 has
already been renovated.

Similar to the ammonia, chloride discharges also were
measured at their lowest levels in December. Net chloride
discharges were 110 Ibs/day versus more typical discharges of
350 to 535 Ibs/day. While it is expected that this trend will
continue as a result of remedial measures for other materials,
it does not appear that even the typical chloride discharge
represents a significant water quality problem.

While sulfate levels also dropped in December, the decline
was not as much as with the ammonia or chlorides. While it is
expected that this trend will continue as a result of remedial
measures for other materials, even at typical values of 600 to
930 Ibs/day, it does not appear that even the typical net
sulfate discharges represent a significant water quality
problem.
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Insofar as priority pollutant organics are concerned,
both DOP and N-nitrosodiphenylamine appear to be discharged at
a typical rate of 0.4 Ibs/day and 0.1 Ibs/day for DOP and
N-Nitrosodiphenylamine, respectively. Some additional action
may be warranted. Appropriate remedial measures will be
discussed below.

Sources of Materials Being Discharged
During the course of this evaluation two major source

areas of materials being discharged were clearly identified:
the lagoon area and related facilities; and the northeast
storage tank area including the spring. A third "area" sus-
pected to contribute is the underground piping.

The lagoons are believed to be leaking and contributing a
significant portion of the ammonia, chloride and sulfate
discharged from the site. Further, it appears that•gypsum
sludge has been generally deposited to the south of the lagoons
from past practices and it is believed that scouring of this
sludge may contribute to the high concentrations of sulfate in
the surface waters.

The spring (SS-2) near the northeast storage tank area
also is a secondary source of ammonia, chlorides and sulfates.
The cause for this spring is unclear, but is suspected to be
related to a piping leak of some type.

The major source of priority pollutant organics leaving
the ŝ te is the northeast storage tank area. Test pit work in
that area confirmed the general presence of organics believed
to be related to the materials oozing through the bank of the
East Ditch. Remedial actions have been implemented in this
area.

During the course of this investigation it was determined
that the effluent sewer discharging to the local sewerage
system was leaking in the vicinity of the northeast storage
tanks. This leakage is believed to have contributed mainly
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ammonia, chloride and sulfate to the ground water in that
area. This corroded sewer was replaced during the investiga-
tion as a remedial measure. However, it is possible that
others may also be leaking. Further, the influent sump to the
treatment works was found to be leaking. This was also
repaired during this study.

Remedial Measures
Any solution to a water contamination problem is complex.

If no imminent hazard is present, then a phased approach is
usually the most logical. Since no imminent hazard exists at
the Olin site, a phased approach will be discussed. Of the
inorganic and organic materials of possible concern discussed
above, ammonia is considered to be of somewhat greater concern
than the organics. The first phase of any remedial measures
program should address reductions of ammonia. Chlorides and
sulfates also are of some interest and are expected to be
related to reductions in ammonia. The second phase of the
program should address reductions in priority pollutant organ-
ics. The third phase would include monitoring to quantify the
improvements obtained by earlier phases.

Phase I - Ammonia and Other Inorganics
The lagoons are the primary area for application of

remedial measures for ammonia. As discussed earlier, the
lagoons are believed to be the largest single source of ammo-
nia. They also are a major, source of sulfate and chloride,
and a minor source of organics. The primary remedial measure
in the lagoon area is excavation of sludge and replacing the
liners with a more secure liner system. This action was
completed for Lagoon 1 in December after the last sampling
field trip. As a part of the lagoon liner replacement, ground
water was pumped to dewater the lagoon for about two months.
Improvements in water quality which have been observed recently
may in part be a result of this dewatering action. Removing
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the sludge and replacing the liner in Lagoon 2 should further
reduce the concentrations of ammmonia, sulfate, and chloride
in the area around the lagoons and eventually in the surface
waters. It is our understanding that Olin has scheduled
repair of Lagoon 2 for this year (1982).

The new lagoon liner system consists of 12 inches of sand
overlain by a 36 mil reinforced hypalon liner overlain by 12
inches of sand, filter fabric and 12 inches of gravel. This
system represents a dramatic improvement in the ability to
prevent future breaches in the liner. During the summer
shutdown in 1981 a thorough inspection of the influent sump
and on-site treatment facilities was made by Olin. The repairs
discussed earlier are expected to reduce losses of inorganics.

A third action already completed was the replacement of
the effluent sewer discussed earlier. This leakage not only
discharged inorganics to the ground water near the East Ditch,
but also probably increased the seepage rate through the bank
of the ditch. It was recommended that an investigation of all
underground piping be initiated to determine whether any other
pipes are leaking. It is our understanding that a sewer
inspection program has been implemented. Also, it is hoped
that a point of origin for the spring (SS-2) could be found.
Investigations to date have failed to locate anything which
would serve as a source of head to drive water (and associated
materials) upward into the East Ditch.

Another action worth considering is the relocation of the
non-contact cooling water discharge to the East Ditch. This
relocation might reduce hydraulic heads slightly on the western
side of the site and also would reduce flows through the South
Ditch complex.

v-4
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Phase II - Orqanlcs
Discharge of both organic and inorganic chemicals from

the site, especially into the East Ditch, can be decreased by
remedial measures in the storage tank area. Initially, many
different approaches were considered in order to reduce conta-
mination associated with the storage tanks. However, supple-
mental test pit investigations help to narrow the list of
possible actions by indicating that: 1) contaminated soil is
more widely spread toward the plant than assumed in initial
remedial calculations, 2) the area under the tanks is essen-
tially lined by an impervious spilled resinous material,
3) the majority of the contamination is concentrated just
above the water table and in the capillary zone (8 to 10 feet
below grade). Hence, installation of an impermeable cap
around and under the tanks was excluded because the .area under
the tanks is essentially lined by impervious spilled resinous
material. Second, minimum (shallow) excavations around and
under the tanks was eliminated because the zone of high concen-
tration of organics in the soil was found too extensive to be
removed by ̂ "img" excavation.

Measures considered included recovery wells, interception
ditch, slurry wall around the area, detergent application and
microbial degradation. Of these measures, detergent applica-
tion, recovery, and disposal was eliminated because this would
require extensive and costly feasibility studies both before
and during the treatment process. Even in a well conducted
cleanup, detergents may be difficult to control and may cause
legal problems. Microbiological degradation was also rejected.
Like detergent application, recovery, and disposal, microbio-
logical degradation is a difficult process to control; it may
also create unknown by-products and may be very costly. Of
the three remaining techniques, a multiple recovery well
system or an interception ditch with a recovery pump are
fairly equivalent in effectiveness. Both approaches represent
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a positive action, but potentially a long-term commitment to
remove materials from the ground water. While some organics
may pass by either system, over the long term the discharge of
organics will abate. It is anticipated that the recovered
water would be discharged to the public sewerage system after
decanting any organic layer generated.

Alternatively, the slurry wall approach represents an
effort to contain the organics in place. This passive approach
results in near-term discharge reductions, but retains the
undesired potential for organic discharge at some time in the
future. It is also more costly than a recovery well system or
interception ditch. Considering the nature of the organics
being discharged and all other factors, serious consideration
was given to implementation of either a multiple recovery well
system or an interception ditch. It is our understanding that
Olin has implemented a multiple well recovery system.

Because contaminants which have accumulated in and on the
banks of the East ditch represent a substantial source of
contaminants which may be readily transported off the site by
stream flow, removal of this material is deemed an essential
remedial measure. During excavation, a series of sorbent
booms and pillows should be installed downstream along the
drainage ditch. Heavily contaminated sediment excavated from
the channel (estimated at about 5 cubic yards, 20 drums)
should be drummed and sent off-site. The remainder of the
excavated material should be spoiled in front of the storage
tanks. The excavated area should be filled with a clean
coarse granular material.

The remedial measures described above should decrease the
concentration of materials in the zone of organic ooze along
the railroad on the eastern embankment.

Phase III - Monitoring
The measures proposed above should reduce the discharge

of materials from the Olin site. However, further monitoring
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of the ground and surface water should be done to document the
efficiency of the remedial measures implemented and to deter-
mine if any further action appears warranted.

The following schedule shows the suggested ground-water
and surface water monitoring program for 1982 and 1983. The
program should be implemented about 3 months after the removal
of the sludge of Lagoon 2. The following tasks should be
performed; all of these tasks would be subject to modification
in scope based on previous results.

1. Ground-Water Levels: Water levels should be taken
in all wells to monitor the ground-water flow and to observe
any decreases in mounding around the lagoons.

2. Surface Water Flows: Surface water flows should beî ^̂ """*™ "•™—̂ ~
measured in the surface sampling stations listed in the schedule.

3. Chemical Analyses; The chemical analyses performed
during each period should consist of the following parameters.
The sampling stations and specific analyses to be performed
for each period are listed in the schedule.

Inorganics: Chloride (Cl)
Sulfate (S04)
Ammonia (MĤ )
Specific conductance (S.C.)
pH
Chromium +3 (Cr )

Organics: DOP
N-nitrosodiphenylamine (N-N)

Monitoring Schedules - Two sampling periods, approximately
6 months apart, are recommended for 1982. Table V-l shows the
list of activities. Table V-2 shows the list of activities
for the one recommended sampling period in 1983.
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GW-1
GW-2A
GW-3
GW-4
GW-5
GW-6
GW-7
GW-8
GW-10
GW-11
GW-12
GW-13
GW-14
GW-15
GW-16
GW-17S
GW-17D
GW-18S
GW-180
GW-19S
GW-19D
GW-20
GW-21
GW-22S
GW-22D
GW-23
GW-24
GW-25
GW-26

Ground-Water
Levels

*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*

TABLE V-l

1982 MONITORING SCHEDULE

Inorganics

Cl SO, NH. S.C. £H Crv+3
Orqanics
OOP N-N

*
*

*
*

* *
* *
* *
* *
* *

*
*
*
it

*

*
*
*

*
* *

*

*

*
*

*
*
*

*
*

• *

*
*

*• *

*
*
*

*
*

*
*
*

SURFACE WATER

Inorganics

Flow Measurements Cl SO,

SS-1
SS-2
SS-5
SS-11
SS-12
SS-16

*
*
*
*
*
*

*

*

*
*

*

*

*
*

S.C.

*

*

*
*

£H

*

*

Orqanics
POP N-N

MAUQOUVl
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TABLE V-2

1983 MONITORING SCHEDULE
GROUND WATER

Ground-Water Inorganics Organic s
Measurements Cl SO. NH, S.C. pH OOP N-N
"̂™—"""̂ ™̂ ™""" ^̂  *̂ "" ^̂""*"* "̂"" ™̂ """" ^̂ —̂

* * * * *

* * * *

* * * * *

* * * * *

* * *

* * *

GW-1
GW-2A
GW-3
GW-4
GW-5
GW-6
GW-7
GW-8
GW-10
GW-11
GW-12
GW-13
GW-1 4
GW-15
GW-1 6
GW-17S
GW-17D
GW-18S
GW-18D
GW-19S
GW-19D
GW-20
GW-21
GW-22S
GW-22D
GW-23
GW-24
GW-25 ,
GW-26

*
*
*
*
*
*
*
*
*
*

. *
*
*
*
*
*
*

*
*

*
*
*
*
*
*
*

* * * *
* * * *

* * * * *
* * * * *

SURFACE WATER

Flow Inorganics Organics
Measurements Cl SO^ NH3 S.C. gH POP

SS-1 *
SS-S *
SS-12 *
SS-16 *

*
*
*
*

*
*
*
*

*
*
*
*

*
*
*
*

*
*
*
*
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APPENDIX A

SOIL BORING AND MONITORING WELL INSTALLATION

The drilling work was done by Soil Exploration Corpora-
tion, of Stow, Massachusetts. In six of the wells, soil
borings were performed first, using a 2H inch hollow stem
auger down to bedrock, sampling with a two-inch split spoon.
All sampling was performed according to ASTM D 1586-67 speci-
fications. Four to ten feet of bedrock were then cored using
NX core. After coring, the bedrock core hole was backfilled
with a cement-bentonite slurry. In the four shallow wells,
each boring was augered down without sampling to the level at
which the well point would be set. A monitoring well was then
installed in each of the borings.

The monitoring wells are constructed as follows-. Two-inch
Schedule 80 flush-jointed, vented PVC pipe with a five foot,
0.01 inch machine-slotted screen was used. The area around
the screen was backfilled to at least one foot above the
screen with a uniform medium sand. The well was then grouted
to the surface with a cement-bentonite slurry. A five-foot
long, six-inch diameter protective steel casing with a locking
cap, set into a concrete collar, was then placed around each
well.

The recovery well was constructed of 12-inch diameter
PVC, perforated with H-inch holes every foot. After excava-
tion with a backhoe, two inches of gravel was placed on the
bottom of the hole. The well was set on this gravel layer,
then backfilled with additional gravel. A cover and a grating
were placed over the well head.

GW-2 was replaced with a six-inch diameter Schedule 80
well with a five foot, 0.01 slot, machine-slotted screen,
after the area was excavated with a backhoe. The area around
the screen was backfilled with clean sand, then grouted near
the surface. A concrete collar was installed around the well
head.
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The well is constructed of four-inch diameter steel
casing with a five-foot IV-inch drive point. A small area was
excavated with a backhoe, then the well was driven into the
bottom of the pit and backfilled with the excavated material.
The well head is capped.

The drive point wells were made of 1%-inch galvanized
steel with five-foot aluminum wrapped screens. The wells were
driven in using a jack hammer, then capped with a screw cap.
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BORING GW-17D

PROJECT: 01 in-W ilmington PROJECT NO: 284-10 -1EOO

DATE: ,,,/q1 LOCATION- Wilminoton. tlA

DRILLING CONTRACTOR: <5rtn Evnloration INSPECTOR: CAXraemer

DRILLING METHOD: 2k- hollow Stem SAMPLING METHOD: 2" SOlit SDOOn

augers 300 Ib. hammer with 24" drop
ELEVATION: DATUM:

SAMPLE

no.
fi-1

Q-?

S-3

S-4

S-5

deoth
0 ' -2«

•?'-d •

4 '-6'

6 '-8'

8 '-9. 5'

blows
oer 6"
1
1
7

15
9

19
25
15
70

o
Q

1 1

12
L5

20
10
100

D
E

PT
H

S

10

15

2.0

25

30

35

ST
R

A
T

A SOIL DESCRIPTION
densitv, color, SOIL, admixtures,
moisture, other notes, ORIGIN

very loose, brown, PEAT,
little sand, wet
medium dense, brown, SILT
and fine SAND, trace clay,
wet

Dense, brown-gray, fine to
coarse SAriD, little silt,
trace gravel, wet
very dense, gray/brown, SAND,
some silts, some gravel, wet,
GLACIAL TILL

Top of Rock, 13.0 feet
Run 1 13.0'-13.0', run 5.0
feet, recover 4.8 feet, 96%
recovery

Run 2 18.0'-23.0', run 5.0
feet, recover 3.5, 70%
recovery

Bottom of boring, 23.0 feet

•i %
38

Lra

•

REMARKS

*

IIOTES: Monitoriner well installed. Cement-bentonite slurrv from 13.0 to
21. n' . Tip °f 5 0 foot- 0 010 — inch machine slotted well screen set at \2

P.JO+- anri haflc'F i 1 1 prf with uniform medium ^anrf to 7 fl ^eet foment— bentrjjr
slurry from 1 0 feet to around surface 5 — foot loner 6 — inch diameter prol;-
tive steel sleeve, with lockina can. olaced on too.
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BORING GW-17S

PROJECT: n1< n-M^lming1.nn PROJECT NO: 284-10-lEQO

DATE: -}/4/Ri LOCATION- wilminaton. MA

DRILLING CONTRACTOR: <;nil FvnLoration INSPECTOR: CA Kraemer

DRILLING METHOD: 2j,» hnllow Stem" SAMPLING METHOD: None taken

auaers
ELEVATION: DATUM:

SAMrLE

no. death
blows
oer 6" D

EP
TH

5

10

15

20

25

30

35

IST
RA

TA SOIL DESCRIPTION
density, color, SOIL, admixtures.
moisture, other notes, ORIGIN

l

C"

d 2^ 3

—
-

^

;;OTES: Monitoring well installed. Tip of 5.0 foot O.OlO-inqij

REMARKS

r

machine slotte
well screen set at 8.0 feet and backfilled with medium uniform sand
to 2.0 feet. Cement-bentonite slurrv from 2.0 feet to ground surface
5-foot lona 6-inch diameter orotective steel sleeve, with lockino cap
placed on top.
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BORING GW-18D

PROJECT: oiin-Wilmingtcn
DATE: 2/24/31

DRILLING CONTRACTOR: Soil Exploration

DRILLING METHOD: 2^" hollow Stem

augers
ELEVATION:

SAMPLE

no.
S-l

S-2

S-3

S-4

S-5

S-6

deoth
0'-2 '

2 « -4 '

4'-5 '

6'-8'

8--10'

ll'-13 '

blows
oer 6M

1

L2
20
15

12
21
30
20
11
50

0

15
20
31

24
22
28
20
30
40

D
EP

TH

5

10

15

20

25

30

35

1

PROJECT NO: 284-10-lEOO

LOCATION- Wilmington, MA

INSPECTOR: CA Kraemer

SAMPLING METHOD: 2" split spoon

300 Ib. hammer with 24" drop
DATUM:

SOIL DESCRIPTION
density, color, SOIL, admixtures.
moisture.
Very looi
SAND , no
Very den.
gravel , .

Very den.
some gra'
GLACIAL '

Top of :
Run 1 ,
run 5.
feet 7

Run 2 2.
-foot Re<
recovery

Bottom o

other notes, ORIGIN
se, brown, PEAT and
LSt
se, tan SAND, some
some silt, moist

se, brown/gray, SAND
/el, some silt, wet,
FILL

cock, 19.9 feet
20 .0 to 25.0 feet,
3 feet recover 3.5
3% recovery

5.0 '-26.0 ( , Run 1.0

f

E boring, 26.0 feet

&•

^^

^m

IIOTES: Monitorino* well iistalled.. Cement— bentonite slurry from 20 .0 ' £Q
2 6 . 0 ' . Tip of 5.0 foot 0 . Q\0 — tnrh machine «?lotte^ w«a1 1 «

iq .5f .aot anrf Har -v f ino^ wi i-h medium uniform sand, gemen.i;-ber
ir-rf»e
itoni

n ««»t ^•j-
te

slurrv from 10.0 feet to around surface. 5-foot lona 6-inch diameter
protective steel sleeve, with locking cap, placed on top.

SHEET 1 OF



BORING GW-ldS

PROJECT: n1. n_u.1n, Sn^rtn PROJECT NO: 2fi4-Tn-1Fnn

DATE: ?/:)(./rtl
 LCCATIONWilmtn7tonr MA

DRILLING CONTRACTOR: e/,^ wvpl «i-*H rm INSPECTOR: r A V r a o m A r

DRILLING METHOD: 9J<B hoi! «->w <»t-<am SAMPLING METHOD: Non.6 taken

aiia«>i"^
ELEVATION : DATUM :

SAMPLE

no. deoth
bl
pe

•

-

DWS

r 6"

•*•

£aa

5

10

15

20

25

30

35

ST
RA

TA SOIL DESCRIPTION
density, color, SOIL, admixtures,
moisture, other notes. ORIGIN a H

—

—
_

REMARKS

«

::OTES: Monitorinq well installed. Tip of 5.0 foot 0,010-inch machine slot-
well screen set at 10.0 feet and backfilled with medium uniform sand
to 3.0 feet. Cement-bentonite slurrv from 3.0 feet to around surface
5-foot lona 6-inch diameter protective steel sleeve, with lockina can
placed on top.

SHEET 1 OF



BORING GW-19D

PROJECT :Qlin-wilmington PROJECT MO: 284-10-1EOO

DATE: 2/9/81 LOCATION r Wilmington, MA

DRILLING CONTRACTOR: Soil Exploration INSPECTOR: CA Kraemer

DRILLING METHOD: 2*s" hollow Stem SAMPLING METHOD: 2" Split Spoon

augers 300 Ib. hammer with 24" drop
ELEVATION: ' . DATUM:

SAMPLE

no.

S-l

S-2

S-3
S-4

S-5

S-6
S-7

S-8

deoth

2'-4'

4'-6'

6'-7.5'
7.5'-9.0'

'
9 '-10'

11 '-12. 5'
12.5'-13.3

14 '-14. 3'

„

blows
oer 6"

1
0
1
0
1
2
2
3

12
35

100;

30
100 ,

0
0
0
0
1
2

12
100

25
15
.3'

.3'

D
EP

TH

5

10

15

20

25

30

35

ST
RA

TA SOIL DESCRIPTION
density, color, SOIL, admixtures,
moisture, other notes, ORIGIN
Dense, brown, SILT and SAND, little
gravel, frozen, FILL
Very loose, light gray, SILT, wet,
GYPSUM SLUDGE

Very loose, brown, SILT and SAND,
some organics, wet

Grading to little gravel
Very dense brown/gray, SAND and
gravel, little silt, wet, GLACIAL
TILL

Boulder 15 '-16. I1

Boulder, 16.5'-17.1' and 17.1'-
17.8'

Boulder 18'-18.8' and 19. 3 '-19. 9'
Top of rock 20.0 feet
Run 1 20.0'-23.0' run 3.0 feet
Recover 2.0 feet, 67Z recovery

Run 2 23.0'-24.3' Run 1.3 feet
Recover U.u teet ox recovery
(Core barrel broke)
Bottom of boring 24.3 feet

::OTES: Monitoring well installed. Cement-bentonite slurry f

il

—

-

REMARKS

*

rom 20 .0 ' to
2 4 . 3 ' . Tip of 5.0 foot 0.010-inch machine slotted well screen set at

19.7 feet and backfilled with medium uniform sand to 10.0 feet. Cement
bentonite slurrv from 10.0 feet to ground surface. 5-foot long 6-inch
protective steel sleeve, with locking cap, placed on top.

T)
SHEET 1 OF (



BORING GW-19S

PROJECT: nl in-Wi1min<yt-on

DATE: 2/12/81

DRILLING CONTRACTOR: Q n i 1 Fvnloration

DRILLING METHOD: 2kn hollow Btem

augers

ELEVATION:

SAMPLE

no. decth

•

blows
oer 6"

z •
cu

5

10

15

20

25

30

35

[ST
RA

TA

PROJECT NO: 284-10-lEOO

LOCATION •. wilminaton. 11A

INSPECTOR: CA Kraetner

SAMPLING METHOD: None taken

DATUM:

SOIL DESCRIPTION
densitv, color, SOIL, admixtures.
moisture.

•Bottom of

other notes, ORIGIN

b

ta

t

• xsnoo

—

^

1'OTES : Moni^orincr w^ll i n ^ f a l 1 * a r f Tin nf ^ 0 fnnt- n ni 0 — -inr-h n

REMARKS

*

n a o h i n o cl r^ t - -

^-fnnl- Innrr fi-in^'n HiflTn*>+-er r,T-n-(-«=
pi ar?pd nn -hnn .

T)

ir>4- i rro et-aol e 1 aarra ui t- h

SHEET

1 r^/^lf "j p rr r« ^-^
"

1 OF I



BORING GW-20

PROJECT: Ql in-Wilminoton

DATE: 2/26/81

DRILLING CONTRACTOR: fioil Exploration

DRILLING METHOD: 2J«" hollow Stem

auaers
ELEVATION :

SAy.rLE

no.
C 1

S 1

S-3

deoth

O1 2 '

2'-4'

4'-5.5'

<

blows
oer 6"

•̂
4
25
17
10
40

rj
L2
2J
15
18

D
E

PT
H

5

10

15

20

25

30

35

VJ.VHJ.S

PROJECT NO: 284-10-lEOO

LOCATION: wilminoton. MA

INSPECTOR: CA Kraemer

SAMPLING METHOD: 2" SOlit SPOOn

300 Ib. hammer with 24" drop
DATUM:

SOIL DESCRIPTION
density, color, SOIL, admixtures,
moisture, other notes, ORIGIN

Top soil and roots, 0.0 '-1.0 feet
Medium dense, brown, SAND, some
gravel, trace silt, moist Grading
to dense, SAND and GRAVEL trace
silt

Very dense, gray /brown, SAND some
silt, some gravel, moist, GLACIAL
TILL

Top of Rock 15.0 feet
Run 1, 15.0'-16.5' Run 15. feet
Recover l .O1 , 67% recovery
Run 2, 16.5'-21.5' Run 5.0' Recover
3.9' , 63% recovery

Bottom of boring 21.5 feet

-; w

iS

—̂*

—

RPMARK«

4

UOTES: Monitorina well installed. Cement-bentonite slurrv from 15.0* to
21.5' Tic of 5.0 foot 0.010-inch machine slotted well screen set at
14.7' feet and backfilled with medium uniform sand to 3.0 feet. TPTTIP

diameter protective steel sleeve , with locking cap, placed on top.

SHEET 1 OF |



SORING

PROJECT: oi in-Wilmington
DATE: 3/5/81

DRILLING CONTRACTOR: Soil Exploration

DRILLING METHOD: 2V hollow Stem

augers
ELEVATION:

SAMPLE

no.
C 1

S-2

5—3

deoth
n» 7 '

1 « _A •

A '-A1

blows
oer 6"

,
n
q
c;

Q

\">

n
n
A
ft
1 1
1 1

D
E

PT
H

5

10

15

20

25

30

35

V
J.V

H
J.S

PROJECT NO: 284-10-1EOO

LOCATION- Wilmington, MA

INSPECTOR: CA Kraemer

SAMPLING METHOD: 2" Split Spoon

300 Ib. hammer with 24" drop
DATUM:

SOIL DESCRIPTION
density, color, SOIL, admixtures.
moisture, other notes, ORIGIN

Very loose, dark brown, FEAT,
little sand, wet
Medium dense, brown, SAND, trace
silt, wet
Dense, brown/gray SAND, some SILT,
some gravel, moist GLACIAL TILL

Top of Rock 15.0 feet
Run 1, 15.0'-17.5' Run 2.5' Recover
2.5' , 100Z recovery
Run 2, 17.5'-20.0' recover 2.0'
80% recovery

Bottom boring, 20.0 feet

i:OTES: Monitori no well in<s ra11eH Perm
20.0 ' Tio of 5.0 foot 0.010-inch

- CO2 z

—

REMARKS

machine si OTTeH oi tie wel 1 cfrenn co+-
at 14.5' feet and backfilled wt^Jr1 uniform morii n-m eanri t-o d . n foot-
Cement-bentonite slurrv from 4.0 feet to around «iiff aoe . S — foot- 1 nnrr -

inch protective steel sleeve, with lockina can. placer? on t-op

SHEET 1 OF



BORING GW-22D

PROJECT: 01 in-Wilminaton

DATE: 3/4/81
DRILLING CONTRACTOR: goil Exploration

DRILLING METHOD: 2Jj" hollow Stem

auqers
ELEVATION:

SAMrLE

no.
S-l

S-2

S-3

S-4

S-5

S-6

S-7

S-8

deoth
0'-2'

2 '-4'

4'-6' "

6'-8'

8 '-10'

10 '-12'

12 '-14'

14 '-16'

blows
oer 6"
1
5
6
4
3
7
8

14
8
14
23
id
14
25
24
191

2
6
5
4
2
8
9

28
9
28
26
21
2l
26
25
19

D
EP

TH

5

10

15

20

25

30

35

ST
R

A
TA

PROJECT NO: 284-10-lEOO

LOCATION: Wilmington, MA

INSPECTOR: CA Kraemer

SAMPLING METHOD: 2" Split spoon

300 Ib. hammer with 24" drop

DATUM:

SOIL DESCRIPTION
densitv, color, SOIL, admixtures,
moisture.

Loose, bro
wet, MISCE
contains c
strips, an

Dense brow
gravel, 11

Dense gra
some grav

Top of
Bottom of

iiOTES: Monitorina well installed. Tip

other notes, ORIGIN

wn, SAND, trace silt,
LLANEOUS FILL (also
ons traction lumber, metal
d chemical products)

m, fine SAND, little
ttle silt, wet

y /brown, SAND, some silt,
el, moist, GLACIAL TILL

Rock 36.0 feet

e-
j (/}

s3 o•> ~-j

—~~

i

of 5.0 foot 0.010-inch machine slott
well screen set at 35.0 feet and backfilled with uniform mediun\ sand
to 15.0 feet. Cement-bentonite siurrv from 1S.O fe^-h ro around surface
5-foot lona 6- inch diameter orotective steel sleeve, with locking cap
placed on top.

Sft SHEET 1 OF _J



BORING GW-22S

PROJECT: oiin-Wilminaton

DATE: 3/5/31

DRILLING CONTRACTOR: Soj.1 Exploration

DRILLING METHOD: 2V hollOW Stem

auaers
ELEVATION:

SAMPLE

no. deoth
blows
oer 6"

-

§

5

10

15

20

25

30

35

ST
R

A
TA

PROJECT NO: 284-10-lEOO

LOCATION- Wilmington. MA

INSPECTOR: CA Kraemer

SAMPLING METHOD: None taken

DATUM:

SOIL DESCRIPTION
density, color, SOIL, admixtures.
moisture, other notes, OPIGIN

'

Bottom of boring 15.0 feet

&«

•M

•W

*

tTOTES: Monitorina well installed. Tip of 5.0 foot O.OlO-lnrh machine slot
well screen set at 15.0 feer and backfilled with medium uniform sand
to 8.0 feet. Cement— bentonite slurrv from 8 0 feet fn rrrnund ^urf j jpp
5— foot lona 6— inch diameter protective steel sleeve, with locking Q^p
placed on top.

SHEET 1 OF
r^tr-%^ (rr*



APPENDIX B

LABORATORY SOIL TEST PROCEDURES



OLIN, WILMINGTON

SUMMARY OF SOILS LABORATORY TEST RESULTS

Boring
No.

GW-17D

GW-17D

GW-18D

GW-18D

GW-18D

GW-19D

GW-20

GW-21

GW-22D

GW-22D

GW-22D

Sample
No.

S-2

S-4

S-2

S-4

S-6

S-6

S-2

S-2

S-3

S-6

S-7

Depth

2'

6*

2'

6'

11'

11'

2'

2'

4'

10'

12'

-4'

-81

-4'

-8'

-13'

-12.5'

-4'

-4'

-6'

-12'

-14'

Moisture
Content

(%)

14

8

9

10

9

10

10

24

20

12

10

PH

5.2

6.7

4.9

5.2

6.7

5.7

4.7

4.3

7.5

6.9

6.3

Cation
Exchange
Capacity
(meg/lOOg)

5.2

22

28

21

22

18

8

13

7

5

7

.7

.2

.5

.8

.6

.8

.5

.1

.1

.2

Soil

SAND

SAND

SAND

SAND

SAND

SAND

SAND

SAND

SAND

SAND

SAND

Description

, little silt

, some silt.

, some gravel

, some gravel

, some silt,

and GRAVEL,

, sone gravel

, trace silt,

, trace silt,

, little silt

, some silt,

, trace gravel

some gravel, SM ,

, some silt, SM1

, some silt, TILL

some gravel, SM ,

little silt, SM1,

TILL

TILL

TILL

, trace silt, SM-SP1

SM-SP1

SP1

, little gravel,

some gravel, TILL

SM1

1 Unified Soil Classification System



APPENDIX B

LABORATORY SOIL TEST PROCEDURES

1. Moisture Content: ASTM D 2216-71

2. Grain-size distribution: ASTM D 422-63

3. pH: Glass electrode pH meter

4. CEC: Sodium extraction method

B-2



Figure B-l
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Figure B-2
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Figure B-3
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Figure B-4
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Figure B-5
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Figure B-6
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Figure B-7
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Figure B-8
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APPENDIX B

LABORATORY SOIL TEST PROCEDURES



TABLE B-l

HYDRAULIC CONDUCTIVITIES OF SOILS BENEATH THE OLIN SITE

WELL HYDRAULIC CONDUCTIVITY. CM/SEC SOIL T7PE

GW-1 2 X 10*2 till

GW-2 9 x 10"3 sand and till

GW-3 2 x 10~4 «and and till

GW-4 5 x 10"4 till

GW-5 6 X 10~3 till

GW-6 1 x 10"4 sand and till

CW-7 ' 2 x 10*4 till

GW-8 2 x 10"2 till, "little cand

GW-lO 1 x lo"2 aand and till

GW-ll 5 x lo"4 sand

GW-12 4 x 10"3 ««nd, littl« till

B-ll



.APPENDIX C

INORGANIC CHEMICAL ANALYSES-GROUND WATER



APPENDIX C

PHYSIOCHEMICAL MEASUREMENTS

pH was measured using a Universal Interloc pH meter. The
pH was measured from a sample of fresh well water (after well
evacuation) or surface water. The pH meter was standardized
after every third pH reading with pH 4 standard solution and
pH 10 standard solution.

Disolved oxygen was measured in milligrams per liter
(mg/1) with a Yellow Springs dissolved oxygen-temperature
meter. The D.O. probe was placed in the well after well
evacuation or below ;the stream surface for measurement.
Standardization of the probe was performed after every third
measurement, following the standardization procedure on the
D.O. meter. The D.O. membrane on the probe was replaced
before each sampling period.

Specific conductance was measured in micromhos (umhos)
using a Each spectrophotometer. Standardization of the meter
was performed in the Pirnie laboratory before the beginning of
each sampling period. Samples were taken from fresh well
water (after well evacuation) or surface water.

Temperature was measured in degrees centigrade (°C) with
the temperature probe on the dissolved oxygen meter, in the
well or stream; and with a field thermometer measured in a
fresh sample drawn from the well or stream.

Inorganic Analysis Techniques

1. Cl" Titrimetric; Mercuric Nitrate

2. SO,3 Gravinetric; Turbidimetric
4

2. NH3-N Colorimetric; Distillation Procedure

4. NO.-NO.-N Colorijoetric; Brucine, Spectrophotometrie

C-l



5. Total Cr

6. Cr3*

7. Cr

8. Cd

9. Pb

10. Alkalinity

Atomic Absorption; Chelation-Extraction

Total Cr - hexavalent Cr

Chelation-Eztraction

Atomic Absorption; Direct Aspiration

Atomic Absorption; Direct Aspiration

Titrimetric (pH 4.5)

C-2



TABLE C-l

PH7SIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

WCJ.J.
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-12

GW-1 3

GW-1 4

GW-15

GW-1 6

GW-17S

GW-17D

GW-1 8S

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-2 3

GW-24

GW-25

GW-26

3-81

475

6,750

1,200

3,750

5,750

<wr
w*

4,300

200

1,550

525

3,250

325

3,500

550

-

7,000
-

-

3,000

5,500

1,150

625

13,750

Jftiyyp

-
-
-

4-81

575

10,500

1,100

3,000
4,250

SQDDV
f39B9B^^^vrr^

3,800

1,275

18,500

725

550

500

4,250

275

2,500

7,000
-

9,750

3,250

3,250

1,275

950

10,250

aEdpB
j
-
-
-

5-81

725

1,650

1,125
3,500

5,000

«3B*
IMP

3,800

500

12,500
480

160

600

4,000

250

2,500

7,250
-

1,550

3,500

6,000

1,875

1,525

8,500

iSSBP

-
-
-

6-81

600

52,000

2,250

6,500

5,000

33BA
imppB

5,500
2,250

14,000

575

125

825

5,750

375

3,500

9,000
-

1,425

3,500

11,500

900

1,600

9,000

«a*
-

-

-

8-81

869

1,000

1,225

4,000

3,500

SQBB
*E#WO

. 7,000

2,968

15,750

550

170

851

4,500

650

4,000

8,000
-

950

3,700

15,500

900

1,750

12,757

750

13,250

16,000

13,500

12-81

-

1,050

-

6,250

4,975

-

-

-

*

8,500
-

-

-

-

-

-

-

-

-

-

-

-

-

-

—

-

-

17,500

C-3



TABLE C-2

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

weij.
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-1 2

GW-13

GW-14

GW-1 5

GW-1 6

GW-17S

GW-17D

GW-18S

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-2 4

GW-25

GW-26

3-81

6.0

6.2

op*
£*
6.4

*sr
0ff
of
5a*r

10

5.3

6.8

6.5

6.5

6.8

-

6.8

-

-

9.5

S.8

10.8

6.7

9.5

CS5
-
-
-
-

4-81

6.2

5.1

5.1

5.3

6.1

W

**)
«gr
4.1

9.5

4.9

5.1

4.9

4.8

4.4

6.4

6.0

-

11.3

5.7

6.5

10.4

5.4'

7.6

3T2P

-

-

-

-

5-81

6.2

5.3

5.9

5.1

6.5

•a
«*

*r£

eg
9.0

6.2

6.9

6.5

6.6

6.2

6.1

5.6

-

10

5.9

5.5

10.4

6.8

8.2

533

-

-

-

-

6-81

6.4

-

6.1

5.4

6.4

•F5

•V*

5.2

6.4

9.4

6.6

7.2

6.6

7.0

5.9

' 6.6

5.8

-

9.9

6.4

6.8

9.3

6.7

7.9

C3J
-

-
-
.

8-81

6.2

6.5

4.6

5.1

6.0

<R*

^•fc

to*
5.5

9.0

5.4

6.3

5.8

7.1

5.5

5.6

5.9

-

10.4

5.9

6.7

10.5

6.7

7.6

33O
6.1

6.8

6.5

4.3

12-81

-

5.6

-

6.3

6.5

-

-

-

-

7.3

-

-

-

-

- •

-

-

-

-

-

-

-

-

-

-

-

-

-

5.1

C-4



TABLE C-3

PH7SIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

WCJ.J.

Number

GW-1

GW-2

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-1 2

W-101

GW-13

GW-14

GW-15

GW-1 6

GW-17S

GW-17D

GW-18S

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-24

GW-25

GW-26

Sump-1

3-81

72

4PBP
36

416

450

w*

370

18

mf
62

253

45

541

65

-

591

-

-

94

601

22

94

300

£&
-
-
-
-
-

4-81

107

950

27

438

480

«MO

368

11

WHP
53

11

16

512

37

235

875

-

69

64

^j^^^teqgg^
16

107

480

$££?
-

-
-

-
-

5-81

77

194

26

449

459

H"

281

10

waop
306

10

306

449

26

204

766

.

56

72

536

179

87

378

cffiflO

-

-

-

-

-

6-81

123

-

61

459

490

*•»

008
582

230

tttf
102

W?
71

766

5

225

510

-

163

102
naa

26

112

434

egg?
-
-
-
-
-

8-81

135

110

42

465

370

1899

4950

720

250

'2524

18

10

150

340

35

210

949

-

25

40

1999

15

110

730

7990

70

2000

2074

1399

510

12-81

-

30

-

455

394

-

-

-

819

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1112

-



TABLE C-4

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well
Number

GW-1
GW-2
GW-3
GW-4
GW-5
GW-6
GW-7
GW-8
GW-10
GW-11
GW-12
GW-13
GW-14
GW-15
GW-16
GW-17S
GW-17D
GW-18S
GW-18D
GW-19S
GW-19D
GW-20
GW-21
GW-22S
GW-22D
GW-23
GW-24
GW-25
GW-26
Sunp-1

Sulfates, mq/1
3-81

44
1,145
405
853

1,523

,016
32

,096
54
760
44
88
38

2,215

1,726
1,228

96
100

2,911

4-81

28
1,990
402
934

1,500

,130
23

3,440
101
95
35
108
30
930

3,045

5-81

100
366
384
979

1,400

60
675
839
16
64
620
0

030
27

2,990
70
6
16
809
20
863

2,624

326
1,774
1,265

12
17

1,880

6-81

55

725
1,883
2,767

30
,450
767

2,900
64
15
106
105
26

1,500
2,624

178
2,530
6,080

33
6

4,330

8-81

36
1,550
362

1,225
1,075
1,550

2,800
590

6,500
-33
28
80

19
875
,520

122
,350
,400
25
11

4,050

1
3,

12-81

111

1,376
1,446

1,120

3,500

37
4,250
4,860
8,500 7,729
2,145

C-6



TABLE C-5

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

we .LI.
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-12

GW-13

GW-14

GW-15

GW-16

GW-17S

GW-17D

GW-1 85

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-24

GW-25

GW-26

3-81

54

0

12

2

, 73

0

32

' 0

2

2725

41

67

34

554

89

-

-

-

-
311

246

226

32

1245

17

-

-

-_

4-81

83

28

3

6

75

122

66

4

2

3250

5

21

55

700

28

50

215

-
300

263

506

325

242

600

<1

.-

-

-
„

5-81

98

88

1

0

69

0

0

0

0

2765

3

15

28

738

6

34

170

-
180

122

238

168

195

448

0

_.

-

-_

6-81

89

-
10

9

78

148

<1

2

28

3425

""<!

17

36

H£3

20

70

102

.

335

236

955

200

132

505

<1

-

-

-_

8-81 12-61

-

160

-
4

10

-

- i

-
• - 386

-

-
-!

-

-

-

-

-

-

-

-

-

-

-

-

-

- '

-

98

C-7



TABLE C-6

PHTSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-1Q

GW-11

GW-1 2

GW-13

GW-14

GW-15

GW-1 6

GW-17S

GW-17D

GW-18S

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-2 4

GW-25

GW-26

3-81

3

175

46

126

125

<1

190

158

3

729

6

130

4

167

13

-
182
•

-
83

239

1

.4

314

192

-

-

-

-

4-81

a
574

75

145

176

3780

2638

226

61

1854

9

26

10

182

22

46

315

-
19

114

609

11

39

675

4102

-

-

-

-

5-81

11

133

29

134

157

3878

3101

210

62

2051

8

11

3

135

4

48

336

-
11

126

353

21

21

427

2757

-

-

-

-

" i "»-ti •*•

6-81

6

-
48

140

134

5660

1318

384

140

2002

4

7

7

333

2

45

358

-
12

130

974

1

7

490

2340

-

-

-_

8-81

2

9

36

179

114

2489

3133

377

108

2458

1

5

5

350

4

56

325

-
<1

108

1204

1

3

1081

2545

8

1204

1246

991

12-81

-
35

-
171

129

-

-

-

-
476

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-
126

C-8



TABLE C-7

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-12

GW-13

GW-1 4

GW-15

GW-16

GW-17S

GW-17D

GW-1 8S

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-24

GW-25

GW-26

3-61

2.1

87.7

8.7

7.0

12

56.7

42.4

57.7

6.9

1.1

3.0

12.2

4.6

4.1

0.2

-

7.5

-

-

1.0

0.2

0.5

2.8

16.5

H^

-

-
-

4-81

0.9

35.3

13.3

6.3

8.9

57.1

21.7

45.0

8.4

0.6

2.6

6.7

4.8

0.7

2.8

6.1

9.2

-

10.6

1.3

0.4

1.2

2.0

163

«tt*»
-

V
-
-

\nw_ T n\j

s-ai

1.8

4.0

14

7.1

7.5

23.8

31.5

42.2

8.8

1.5

0.5

2.0

0.6

2.6

2.6

3.2

8.7

-

11.3

2.2

1.6

1.3

1.0

3»
75.5
•

-

-

-

2/ ", my/ *
6-81

L.2

-

26.9

6.6

0.1

3HP
43.2

66.6

16.0

1.0

4.6

10.1

7.7

2.0

5.8

1.6

20.2

-

15.2

3.0

1.8

1.2

0.9

0

^B3F
-

.

-
-

8-81

1.6

9.1

16.8

4.6

0.8

33.2

34.6

50.1

12.4

^4~.3
2.5

3.7

4.1

2.4

3.7

3.0

13.0
-

11.9

2.4

2.0

1.2

1.0

<9
85.8

2.6

3.2

1.2

58.6

12-81

-

0.2

-

4.6

1.5

-

-

-

-

2.1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-'

-

40.6

C-9



TABLE C-8

PHJSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

well
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-1 2

GW-1 3

GW-14

GW-15

GW-1 6

GW-17S

GWrlTD

GW-1SS

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-2 4

GW-25

GW-2 6

3-81*

0.05

0.10

0.29

0.05

0.10

0.82

4fa»
0.08

0.02

0.70

0.06

0.15

0.05

0.20

0.15

-

3.22

-

-

5̂8**
4fcrt^*

0.02

0.15

^fiip
0.22

-

-

-_

4- 81

0.01

0.01

BDL

BDL

BDL

BDL

0.01

BDL

BDL

BDL

0.01

BDL

0.01

0.03

BDL

BDL

BDL

-

0.36

BDL

0.01

0.39

0.01

0.01

0.01

-

•

-
.

5-81

BDL

BDL

BDL

BDL

BDL

BDL

0.01

BDL

BDL

0.01

BDL

BDL

BDL

BDL

BDL

BDL

0.02

-

BDL

0.04

0.04

BDL

0.01

BDL

0.02

-

-

.
_

6-81

0.02

-

-

0.01

BDL

BDL

0.01

BDL

BDL

0.01

0.01

BDL

BDL

BDL

BDL

0.01

0.04

-

0.01

0.05

0.06

BDL

BDL

BDL

0.01

-

-

-_

8-81

BDL

BDL

-

BDL

-

BDL

BDL

-

-

£QL

BDL

-

0.01

•-

-

0.01

BDL

-

BDL

0.01

BDL

BDL

BDL

BDL

BDL

BDL

-

-_

12-81

-

BDL

-

BDL

BDL

-

-

-

-

BDL

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

v •

-

BDL

*Total metal - sample acidified.
Detection Limit: 0.01 mg/1
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TABLE C-9

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Chromium + 3, mq/1wej.i
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-1 2

GW-13

GW-1 4

GW-15

GW-1 6

GW-17S

GW-17D

GW-18S

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-24

GW-25

GW-26

3-81* 4-81

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<O.OS

<0.05

<O.OS

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

-

20.01

<0.05

<0.05

<0.01

<0.05

<0.05

<fig£*
-
-
-
.

5-81

<0.04

<0.04

<0.04

<0.04

<0.04

20.43

nantifc»
<0.04

<0.04

0.02

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

-

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

«t6".*v*
-
-
-
_

6-81

20.03

-

<C.04

20.04

<0.04

20.38

-*M ,̂
<0.04

<0.04

20.04

20.04

<0.04

<0.04

<0.04

<0.04

20.04

0.08

-

20.04

<0.04

0

<0.04

20.11

<0.04

^233^
-

.
-_

8-81

20.04

20.04

-

<0.04

<0.04

20.1

211.13

-

-

•56.29

<0.04

-

20.04

-

-

20.04

20.71

-

<0.04

<0.04

20.08

<0.04

<0.04

<0.04

42X29*
<0.04

-

-

•

12-81

-

<0.05

-

<0.05

<0.05

-

-

-

-

<0.04

-

-

-

-

-

-

-

-

-

.-

-

-

-

-

-

-

-'

-

<0.05
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TABLE C-10

PHTSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

wen
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-1 2

GW-13

GW-14

GW-1 5

GW-16

GW-17S

GW-17D

GW-18S

GW-18D

GW-19S

GW-19D

GW-20

GW-21 '

GW-22S

GW-22D

GW-23

GW-24

GW-25

GW-26

3-81*

<0.01

<0.01

<0.01

0.01

<0.01

<0.01

GB2B
<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

-
<0.01

-
-

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

-
-

-
.

4-81

BDL

BDL

BDL

0.01

BDL

OflEfr

,QES

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

0.02

9SB»
-

BDL

BDL

BDL

BDL

BDL

BDL

us*
-

-

-_

5-81

BDL

BDL

BDL

0.02

BDL

O.Cfc

G&QP

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

0.02

(SOB*

-

0.02

0.03

BDL

BDL

BDL

0.02

0£S92F

-
-
-
.

6-81

BDL

-

BDL

BDL

BDL

GEI
(ODD
BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

03B»
-

BDL

BDL

BDL

BDL

BDL

BDL

0-S5>
-

-

•

-

8-81

BDL

BDL

.-

BDL

-

O^^Qft

Q339P
*

BDL

"BDL

-

BDL

-

-

BDL

83XZ&
-

0.02

0.02

0.02

0.02

0.02

0.02

<CTra
BDL

-

-
_

12-81

-

BDL

-

BDL

BDL

-

-

-

BDL

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

BDL

*Total metal - sample acidified.

Detection Limit: 0.01 mg/1
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TABLE C-ll

PHYSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

WCJ.J.

Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-1 2

GW-13

GW-1 4

GW-1 5

GW-1 6

GW-17S

GW-17D

GW-1 8S

GW-180

GW-19S

GW-19D

GW-20

GW-21

GW-22S
GW-22D

GW-23
GW-2 4

GW-25

GW-26

3-81*

<0.10

<0.20
<0.10
<0.10
<0.10
0B*
mm
^&
<0.10

<0.10
<0.10

fl^
<0.10
<0.10
<0.10

-
^•r

-
-

^toMr

*3ft
<0.10
&*
<0.10

-
-
-
_

4-81

<0.10

<0.10

<0.10

<0.10

<0.10
99
mtf „
<0.10
<0.10

«3&
<0.10
<0.10
<0.10
<0.10
<0.10
^ESr

^^^j
-

<0.10

«*ifl
<0.10
<0.10
<0.10

<0.10
<0.10

-
-

-
_

5-81

<0.04
<0.04
<0.04

<0.04
<0.04
«*2

<^<0.04
<0.04

<0.04
<0.04
<0.04

<0.04

<0.04

<0.04

4U

<^B*
-

<0.04
<0.04
<0.04
<0.04

<0.04

d»
-

-

-_

6-81

<0.05
-

<0.04
<0.04

<0.04

ms»
<**&

<0.04
<0.04

<0.04
<0.04

<0.04
<0.04

<0.04

<0.04
<0.04

<0.09
•

<0.04
<0.04

<0.04

<0.04
<0.04

<0.04

53B*
-

.

•
.

8-81

<0.05
<0.05

-

<0.05

%•»

*s&
<0.05

-

-

<*0-.05
<0.05

-

<0.050
-

-

<0.05
*B*

-

<0.05
<0.05

<0.05

<0.05
<0.05

<0.05

<0.05
-

-
»

12-81

-

<0.05
-

<0.05
<0.05

-

-

-

-

<0.05
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

<0.05

*Total metal - sample acidified.
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TABLE C-12

PHTSIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Number 3-81

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-12

GW-13

GW-14

GW-15

GW-16

GW-17S

GW-17D

GW-18S

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-2 4

GW-25

GW-26

4-81

1.8

1.8

4.0

3.2

5.2

2.6

4.6

1.5

4.9

1.9

1.6

1.4

6.4

2.1

1.4

3.2

5.2

-
5.7

3.2

4.2

4.4

1.7

1.7

3.4

-

-

-
—

5-81

2.0

2.2

3.2

3.0

2.6

2.8

3.0

2.8

3.6

2.0

3.1

2.8

6.8

1.5

6.8

5.4

2.3

-
5.4

3.0

5.8

3.3

4.0

2.0

7.8

-

-

-
—

6-81

3.2

-
1.9

1.4

2.5

2.0

2.4

5.0

2.7

1.7

1.4

4.5

2.8

1.8

3.5

4.8

1.8

-
3.2

1.8

1.6

4.7

1.8

1.7

2.4

-
•

-
—

8-81 12-81

-

-

-

-

-

-

-

- ^

*-̂ .

-

-

-

-

-

-

-

-

-

-

-

-
.

-

-

-

-

-_
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TABLE C-13

PH7SIOCHEMICAL CHARACTERISTICS OF GROUND WATER AT WILMINGTON

Well
Number

GW-1

GW-2 & 2A

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-12

GW-13

GW-1 4

GW-15

GW-1 6

GW-17S

GW-17D

GW-1 83

GW-18D

GW-19S

GW-19D

GW-20

GW-21

GW-22S

GW-22D

GW-23

GW-24

GW-2S

GW-26

3-81

9

7

7

7

5

8

6.5

6 '

6.5

8

6

9

9

12

7

-
7

-
«•

7

8

6.5

7.5

5

a
-
-
-_

4-81

11

10.5

8.5

8

8

9

8

7.5

8.5

7

7.5

9.5

7.5

14.5

10.5

8.5

a

-
7

8

10

7

8.5

9

9

-'

-
-

Temperature

5-81

. 12

15

13

10.5

13

12

13

11

12

12

11

12.5

15.5

17

14.5

11

10.5

-
15

12

12

9.5

12

12

12.5

-
•

•

-

, °c
6-81

11.5

-
13

11.5

14.5

10

12.5

12.5

13

14

13

13.5

16

17

15

12

11

-
11.5

13

11.5

13

13

12.5

11.5

-

-

-_

8-81 12-81

17.5

18 13

20

18 11

19 10

-
18

-
18

17 11.5

17.5

21

19

17

21

16

11

-
16

19

14.5

17

18

22

15.5

19

-

21

12

C-15



APPENDIX D

INORGANIC CHEMICAL ANALYSES-SURFACE WATER



TABLE D-l

SURFACE HATER CHEMICAL ANALYSES

Number 3-81

SS-1 6.2

SS-1A

SS-2

SS-5 6.5

SS-11 6.1

SS-12 6.1

SS-16 6.1

SS-N-A

SS-N-B

SS-N-C

SS-N-D

SS-N-E

SS-N-F

SS-N-G

LAG- 1( SOLID)

LAG- 1 (LIQUID)

LAG-2 (LIQUID)

UREA TANK SEWER -

TOWN SEWER

SUMP-1

PH

4-81 5-81 6-81 8-81

6.8 6.0 6.7 5.9

6.2

8.6

6.7 7.1 6.5 7.1

5.1 5.6 6.9 6.5

6.1 5.6 6.6 6.7

5.8 6.5 6.4 6.6

-
- «— :

5.7
- . . .

-

-

-
9.6

8.7

8.5

-
4.5

12-81

7.1

-

-
7.4

-
6.0

6.8

-

-

-

-

-

-

-

-

-

-

-
.

D-l



TABLE D-2

SURFACE WATER CHEMICAL ANALYSES

Well
Number

SS-1

SS-1A

SS-2

SS-5

SS-11

SS-12

SS-16

SS-N-A

SS-N-B

SS-N-C

SS-N-D

SS-N-E

SS-N-F

SS-N-G

LAG- 1( SOLID)

LAG- 1( LIQUID)

LAG-2 (LIQUID)

UREA TANK SEWER

TOWN SEWER

SDMP-1

Specific Conductance, umhos

3-81

425

-

-
6,000

550

7,500

1,450

-

-

-

-

-

-

-

-

-

-

-

-

-

4-81 5-81

400 825

- •

-
5,000 8,000

375 475

6,700 5,500

1,000 1,000

-

-

-

-

-

-

-

-

-

-

-

-

-

6-81

325

-

-
7,000

1,050

5,000

1,150

-

-

-
4,250

.-.

-

-

-
16,000

58,000

725

-
5,500

8-81

290

575

4,500

950

950

5,926

1,000

-

-
""*"-

-

-

-

-
«•

-

-

-

-

-

12-81

575

-

950

-
4,250

775

-

-

-

-

-

-
-

-

-

-

-

-
.
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TABLE 0-3

SURFACE WATER CHEMICAL ANALYSES

Well
Number

SS-1

SS-2

SS-5

SS-11

SS-12

SS-16

SS-N-A

SS-N-B

SS-N-C

SS-N-D

SS-N-E

SS-N-F

SS-N-G

LAG- 1( SOLID)

LAG- 1( LIQUID)

LAG- 2 (LIQUID)

Chlorides, naq/1

3-81

51

-
440

73

892

154

-

-
- "

-

-

-

-

-

-

-

4-81

43

-
475

43

619

128

-

-

-

-

-

-

-

-

-

-

5-81

36

140

592

56

562

117

-

-

-

-

-

-

-

-

-

-

6-81

41

225

500

51

459

92

414

85

64

692

64

213

<5

4902*

4898

5048

8-81

50

225

100

100

360

100

50

85

70

380

80

160

-

-

-

-

12-81

48

-
81

-
182

35

i

-

-

-

-

-
.

-

-

* mg/kg

D-3



TABLE D-4

SURFACE WATER CHEMICAL ANALYSES

Number 3-81

SS-1 8

SS-2

SS-5 1494

SS-11 30

SS-12 2445

SS-16 179

SS-N-A

SS-N-B

SS-N-C

SS-N-D

SS-N-B

SS-N-F

SS-N-G

LAG-1 (SOLID)

LAG-1 (LIQUID)

LAG-2 (LIQUID)

Sulfates, ma/1

4-81

10

-
1337

40

1913

191

-

-

-
.

-

-

-

-

-

-

5-81

12

222

1450

28

1817

120

-

-

-

-

-

-
-' -

-

-

-

6-81

32

3050

4220

83

2620

222

3125

133

60

4167

89

925

24

8-81

24

14

138

66

1220

120

155

' 78

51

1750

73

135

-
333,333*

15,800

19,750

12-81

22

-
131

-
420

100

-

-

-
— -

-

-

-

-

-

-

*»g/kg

D-4



TABLE D-5

SURFACE WATER CHEMICAL ANALYSES

Well
Nuaber

SS-1

SS-1A

SS-2

SS-5

SS-11

SS-12

SS-16

SS-N-A

SS-N-B

SS-M-C

SS-N-D

SS-H-E

SS-H-F

SS-N-G

LAG-1 (SOLID)

LAG-1 (LIQUID)

LAG-2 (LIQUID)

UREA TANK

SEWER

SUMP-1

NH3 - N, mg/1

3-81

2

-

-
255

13

374

52

' -

-

-

-

-

-

-

-

-

-

-

-

4-81

4

-

-
376

7

390

43

408

39

20

1022

38

471

-

-

-
«»

-

-
.

5-81

2

-
33

476

4

468

45

551

25

3

1306

22

448

-

-

-

-

-

-

-

6-81

i

-
290

535

17

347

22

377

16

2

1127

11

185

14

-

-
-'

-

-
w

8-81

<1

1

239

28

3

203

18

28

15

6

287

16

52

-
17*

1232

6671

28

15

33

12-81

2

-

-
31

-
Ill

16
t _

-
-—•

-

-
r

-

-

-

-

-

-

-

D-5



TABLE D-6

SURFACE WATER CHEMICAL ANALYSES

Well
Number 3-81

SS-1 2.1

SS-1A

SS-2

SS-5 7.2

SS-11 2.1

SS-12 5.4

SS-16 6.0

SS-N-A

•SS-N-B

SS-N-C

SS-N-D

SS-N-E

SS-N-F

SS-N-G

LAG- 1( SOLID)

LAG-1 (LIQUID)

LAG-2(LIQU1D)

UREA TANK

SEWER

SUMP-1

4-81

1.9

-

-
3.5

0.5

5.0

4.3

4.3

4.6

0.7

7.1

3.6

3.8

-

-

-

-

-

-

-

(N03 H

5-81

0.9

-
4.1

2.7

0.6

3.9

2.0

5.1

4.2

1.9

6.1

2.9

4.4

-

-

-
•

-

-
to

•• N02)-N,

6-81

1.9

-
26.9

4.7

3.4

6.8

4.1

5.8

4.1

1.9

3.7

3.6

4.1

2.3

-

-

-

-

-

-

mg/1

8-81

1.5

0.9

12.2

3.5

2.0

4.9

3.0

1.4

3.0

1.4

3.8

3.2

3.4

-
137*

81

10.6

1.4

8.1

26.3

12-81

1.0

-

-
2.7

-
3.3

4.5

-

-
— -•

-
-

-

-

-

-

-

-

-
.

*mq/kg

D-6



TABLE D-7

SURFACE WATER CHEMICAL ANALYSES

Well Alkalinity, aq/1

Number 3-81 4-81 S-81 6-81 8-81 12-81

SS-1 366 44 41 45 - 42

SS-1A - - - - 35

SS-2 - - 390 870

SS-5 78 192 210 65 - 26

SS-11 30 800 30 28 -

SS-12 73 170 161 112 - 33

SS-16 58 62 60 55 - 52

SS-N-A 58

SS-N-B 60

SS-N-C - - 25 - — -

SS-N-D 220

SS-N-E - - 55 - -

SS-N-F - - - 80

SS-N-G <1

LAG-1(SOLID) -

LAG-1(LIQUID) - - - - 4150

LAG-2(LIQUID) - 1210

UREA TANK . . . . 55

SEWER . . . . 8 5

SUMP-1 . . . . 3 2
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TABLE D-8

SURFACE WATER CHEMICAL ANALYSES

Well
Number

SS-1

SS-1A

SS-2

SS-5

SS-11

SS-12

SS-16

3-81*

<0.02

-

-

0.18

0.16

0.42

<tt.02

4-81

<0.01

-

-

0.03

0.01

BDL

BDL

Chromium

5-81

BDL

-

0.01

0.01

0.01

BDL

BDL

+ 6, mq/1

6-81

BDL

-
0.03

BDL

BDL

BDL

BDL

8-81

-

BDL

BDL

BDL

BDL

-
.

12-81

BDL.

-

-

BDL

-

BDL

BDL

Detection Limit: 0.01 mg/1

*Total metal - sample acidified
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TABLE D-9

SURFACE WATER CHEMICAL ANALYSES

. Chromium + 3, mq/1

Number 3-81 4-81 5-81 6-81 8-81 12-81

SS-1 - <0.05 <0.04 <0.04 <0.04 <0.04

SS-1A - -

SS-2 - - <0.04 50.02 <0.04

SS-5 - <0.05 <0.04 <0.04 <0.04 <0.04

SS-11 - <0.05 <0.04 <0.04 <0.04

SS-12 - <0.05 <0.04 <0^04 . <0.04 <0.04

SS-16 - <0.05 <0.04 <0.04 <0.04 <0.04
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TABLE D-10

SURFACE WATER CHEMICAL ANALYSES

Well
Nuaber

SS-1

SS-1A

SS-2

SS-5

SS-11

SS-12

SS-16

Cadnium, mq/1

3-81*

BDL

-

-

BDL

BDL

BDL

BDL

4-81

BDL

-

-

BDL

BDL

BDL

BDL

5-81

BDL

-

<0.01

BDL

BDL

BDL

BDL

6-81

BDL

-

BDL

BDL

BDL

BOL

BDL

8-81 12-81

BDL BDL

-

-

BDL BDL

BDL

BDL

BDL

Detection Li»it: 0.01 mq/1
i

Total Mtal - sople acidified
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TABLE D-ll

SURFACE WATER CHEMICAL ANALYSES

Well
Number

SS-1

SS-1A

SS-2

SS-5

SS-11

SS-12

SS-16

3-81*

<0.10

-

-

<0.10

<0.10

<0.10

<0.10

4-81

<0.10

-

-

<0.10

<0.10

<0.10

<0.10

Lead,

5-81

BDL

-

BOL

BDL

BDL

BDL

BDL

mg/1

6-81

BDL

-

BDL

BDL

BDL

BDL

BDL

8-81

-

BDL

BDL

BDL

BDL

-

-

12-81

BDL

-

-

BDL

-

BDL

BDL

Detection Limit: 0.04 mq/l

i
*Totml Mtal - staple acidified
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TABLE D-12

SURFACE WATER CHEMICAL ANALYSES

Dissolved Oxygen, aq/1

3-81 4-81 5-81 6-81 8-81 12-81

6.7 8.2 6.4

10.4 8.5 3.5

11.0 2.6 6.2

10.4 6.2 6.9

9.0 6.0 6.5

D-12



TABLE D-13

SURFACE WATER CHEMICAL ANALYSES

Temperature, °C

3-81

6

-

-
6

10.5

8.5

8

4-81

7

-

-
12.5

11.5

7.5

12.5

5-81

22

-

-
23

19

18

23

6-81

23

-

-
25

24

23

29.5

8-81

24

23

18

28

26

25

29

12-81

7
••

-
4

-
2.5

5

SS-1

SS-1A

SS-2

SS-5

SS-11

SS-12

SS-16

SS-M-A - . . .

SS-N-B -

SS-N-C -

SS-N-D - -

SS-N-E . . . .

SS-N-F . . . .

SS-N-G . . . .

LAG-K SOLID) -

LAG-1(LIQUID) - - - -

LAG-2(LIQUID) - 26

UREA TANK . . . .

SEWER . . . .

SUMP-r - 20

D-13
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ORGANIC CHEMICAL ANALYSES



TABLE E-2

COMPARISON OF EPA, OLIN AND PIBNIE SAMPLING RESULTS, mq/1

Surface Water

PARAMETER

Organic

N-nitroaodiphenylaoine

OOP

Carbon tetrachloride

Fluoranthene

Butyl benzyl phthalate

Di-n-butyl phtholate

Phenanthrene/Anthracene

EPA
11-80

0.04

0.1

BDL

BOL

BDL

BOL

BDL

Olin
11-80

BOL

>0.2*

BOL

0.001

0.001

0.001

0.001

SAMPLE NUMBER

SS-5

PIRNIE
3-81 4-81

BDL

0.02

BOL

BDL

BDL

BDL

BDL

5-81

BDL

0.02

BDL

BDL

BDL

BDL

BOL

6-81 8-81

BDL

0.1

--̂  BDL

BDL

BDL

BDL

BOL

12-81

BDL

BDL

BDL

BDL

BDL

BDL

BDL

*Due to detector caturation, actual concentrations aay be significantly
greater.

BDL - Below detection



TABLE E-3

NON-PRIORITY POLLUTANT BASE-NEUTRAL COMPOUNDS

SURFACE WATER

Sample Location Compound Concentration*

SS-2 I,!1 Oxybisbenzene Low
Octhanethioicic acid, S-Hexylester Low
2H-Azepin-2-One, Hexahydro-y-Me Low

SS-5 No Base-Neutrals Detected

SS-16 1,1 Oxybisbenzene Low
9H-Carbazole Low
2H-l-Benzopyran Low
Conoyfolan-16-Carboxylic acid Low

GROUND WATER

GW-5 No Base-Neutrals Detected

Low concentration * <0.05 mg/1
Med. concentration » 0.05 - 0.2 mg/1
High concentration = >0.2 og/1



APPENDIX E
ORGANIC ANALYSIS TECHNIQUES

1. Volatile Organic* Method 624, Federal Register 12-3-79
2. Base/Neutral Retractable Organic* Method 625, Federal Register, 12-3-79
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TABLE B-l

COMPARISON OF EPA. OLIH AND PIRNIE SAMPLING RESULTS. »q/l

Ground Water

PARAMETER WELL NUMBER

GH-5 . GW-10

EPA OLIM PIRNIB EPA OLIH PIRHIK
11-80 3-81 4-61 5-81 6-81 8-81 12-81 11-80 11-80 3-81 4-81 5-81 6-81 8-81 12-81

Organic

N-nitrosodiphenyl-
amine BDL BDL BDL - BDL - - BDL 0.01 BDL BDL

OOP BDL 0.17 0.02 - 0.03 - - 0.02 0.02 >0.22* BDL

Carbon tetra-
chloride BDL . BDL BDL - BDL - - BDL 0.01 BDL BDL

Fluoranthene BDL BDL BDL - BDL - - BDL BDL 0.0002 BDL

Di-n-butyl
phthalate BDL 0.001 BDL BDL - BDL BDL 0.001 BDL

Phenanthrene/
Anthracene BDL 0.002 BDL - BDL - - BDL BDL 0.005 BDL

*

*Due to detector saturation, actual concentrations May be significantly greater.
BDL - Below detection limit



TABLE E-4

NON-PRIORITY POLLUTANT VOLATILE COMPOUNDS

SURFACE WATER

Sample Location Coapound Concentration*

SS-5 Acetone . High

SS-16 Acetone Med
2-Butanone Med
2-Butanol Low
4-Methylpentanone Med
2,4,4-Triaethyl-2-Pentene Low
4,4-Di«ethyl-2-Pentanone Low
2,4,4 Triaethyl-1-Pentene Med
3,3-Diaethylbutanoic acid Low
1,3-Dioetnylbenzene Low
1,3-Dimethylbenzene

<aOTOD WATER

GW-5 Acetone Med

Low concentrations - <0.05 mq/1
Med. concentrations « 0.05 - 0.2 mg/1
High concentrations = >0.2 mg/1
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FIGURE F-l-

GENERALIZED CONTOURS OF rH

(BASED ON IST QUARTER DATA)
i«

DATA PLOT FORMAT {*"*"
3*.
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FIGURE F-2

GENERALIZED CONTOUR OF CHLORIDE

(BASED ON IST QUARTER DATA)

DATA PLOT FORMAT:

OUN NIIUINUUN



FIGURE F -3

GENERALIZED COMTOUR OF SUlfATE COHCBITMTIQNS
IN GROUND WATER, H6/L
(BASED ON IST QUARTER OATA)

DATA PLOT
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GENERALIZED CONTOURS OF ALKALINITY IN
GROUND HATER, MG/L AS CAC03

(BASED ON Isr QUARTER DATA)

DATA PLOT FORMAT

FIGURE F -1
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GENERALIZED CWTOURS OF NITRATE IN GRQMD
MATER, NG/L

(BASED ON 1st .QUARTER DATA)

DATA PLOT FORMAT i*"^r<$
5" v
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FIGURE F-6

GENERALIZED CONTOURS OF N-tUTROSODIPHENYLAHlHE,
IN GROUND WATER, HG/L

(BASED ON 1st QUARTER DATA)

DATA PLOT FORMAT •
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?
2. EXECUTIVE SUriMARY

• .

Stepan Chemical Company, located in Wilmington, Massachu-
setts is a producer of organic chemicals used in the plastics
industry. In the process of production, chemical waste slurry
is deposited in lined lagoons for drying and subsequent removal
to a landfill storage area. Prior to construction of the first
lagoon in 1972, some liquid wastes were deposited in unlined
pits in the area presently occupied by the lagoons. This report
presents results of an investigation into suspected groundwater
and surface water contamination by past and present operations
of Stepan Chemical Company.

. .The location of the Stepan Site is shown in Fig. 1. Host
of the site is drained by a ditch which borders the east property
line and parallels the B&M railroad tracks. The water in this
"East Drainage Ditch" flows to Hall's Brook which flows into the
Aberjona River.

The Massachusetts Division of Water Pollution Control has
established that the East Drainage Ditch is a Class B waterway.

The primary source of contamination of water is the East
Drainage Ditch are discharges of water from an "Outlet Channel"
located near the southern end of the Stepan property which drains
much of the Stepan property. The secondary source of contamina-
tion to the East Drainage Ditch is infiltration of groundwater
into the drainage ditch from the Stepan property.

The primary cause of contamination of surface water upstream
of the Outlet Channel is believed to be the infiltration/̂ JlT-con̂
taminated groundwater into the drainage ditches. It isfbelieved )
that contaminated groundwater results from leakage of thfe-pcaserft
•treatment lagoons and remnant effects of the former "acid pita."
In addition, spillage of chemicals on the ground surface of
Stepan's1property probably contribute to-groundwater and surface
iwater contamination.

If necessary/ water in the East Drainage Ditch could be
treated to achieve Class B water quality. This solution would
require building a treatment facility to handle large volumes of
water and j«wiid rt^t eliminate the major sources of the pollution
which aro^believed) to be leakage from the existing lagoons and
remnant coatamiaarion from the former "acid pits."

The lagoons could be eliminated as a source of pollution by
either 1) redesigning the lagoons with a high factor of safety
against leakage or 2) developing a waste treatment system which
did not require use of lagoons. Remnant contamination from the
former "acid pits" could be partially controlled by surrounding
the contaminat£d--*r«-a--vuth an impervious cutoff wail at an esti-
mated cost of
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i i. i
3. SURFACE CONDITIONS

[j
3.1 Plant Layout and Operation

j The chemical plant operations began in 1953 under the
ownership of National Polychemicals, Inc. (NFI). In June 1971,

.. NPI merged with Stepan Chemical Company and the chemical plant
'; j name was changed to Stepan Chemical Company.

The plant structures occupy the northern portion of the
| project Site/ as shown in Fig. 2. According to Stepan person-

.1 nel, untreated effluent from the plant operation was discharged
into "acid pits" (see Fig. 2) from sometime prior to 1965 up

-• until July 1971. From July 1971 to February 1972, treated
! effluent was discharged into the "acid pits." The location

of the "acid pits" was taken from a design drawing entitled
"Layout Lined Disposal Area, National Polychemicals, Inc.,

j Wilmington, Mass." by Dana F. Perkins and Sons, Inc. dated
September 2, 1971.

I The chemical composition of discharges into the "acid
} pits" could not be determined, but it is believed that the

liquids had low pH^_ The "acid pits" were not lined, and there-
-, fore, discharges were free to enter the groundwater. According
j to an aerial photograph taken April 24r 1971 thy Col-East,

Inc. for Dana F. Perkins and Sons, Inc.), a drainage ditch
connected the "acid pits" to a small pond in the center of
Stepan's property (see Fig. 2 and Section 3.2), which in turn

-' discharges into a drainage ditch labeled the North Drainage
Ditch on Fig. 2. During periods of high waste discharge or
heavy rainfall, it "is believed that contaminated water in €Ke~

j "acid pits" glowed into drainage ditches which eventually dj.3̂
gnargc uco fcne JjaAC Drainage Ditch running between Stepan'a

^ east property line and the B&M railroad csee Fig. 2)". In
\ addition, during periods of very high flow, it is believed

that contaminated water could overflow drainage ditches leading
to the East Drainage Ditch. It is believed that the presently

| observed dead trees in the area southeast of the "acid pita"
.' KB tfle result of contaminated overflows from the "acid pits"

and/or contaminated grCnnoVater tlow due to discharges from
: _the acid pits.

The Massachusetts Water Resources Commission Division of
1 Water Pollution Control was established in 1967. This Coramis-
I sion required Stepan to implement a waste treatment program
' to eliminate discharges of effluent into the acid pits.
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4. SUBSURFACE CONDITIONS

4.1 Subsoils

Twelve borings v/ere made at the project site to determine
*** subsoil conditions. Groundwater wells were installed in 11

of these borings at locations shown in Fig. 2. Appendix A
; contains the groundwater-well installation report for each

•-J boring. A well was not installed in Bgrigg 9 atL the northwest
corner of Stepan's property because of shallow bedrock at this

"\ location. An existing groundwater well, designated W-101,
J was discovered near Lagoon 1 on May 31, 1978. This well was

used for both groundwater sampling and groundwater elevation
-̂  measurements.
i

~* The borings indicate that the general soil profile at the
s'ite is 3 to 15 ft of layered fine to coarse sands, occasionally

") mixed with gravel and/or silt, over a layer of predominantly
J sandy gravel and gravelly sand, occasionally containing silt.

Aft estimate or"horizontal soii permeability was made, by con-
-} ducting an in situ falling head permeability test in each
\ groundwater well installed by GEI.Values of horizontal soil

permeability are given in the groundwater installation reports
in Appendix A. Horizontal soil permeabilities range from __
cm/sec Jto 0.0001 cm/sec, the average for the 11 wells being
0.007 cm/sec.

The boring in the northwest corner of—Stepan's property
(Boring 9) indicated rock at a depth of g fO Boring refusal
was met in eight borings at depths ranging from 10.2 to 21.2
ft. Since rock was not cored, boring refusal may indicate
the presence of a boulder. Boring refusal was not met in
Boring Nos. 5, 10, and 11, which were made to depths ranging
from 12.0 ft to 24.0 ft.

4.2 Groundwater

Groundwater elevations in each groundwater well are given
in Table 18. Fig. 4 is a plot of-groundwater elevation vs.
time for each well. The average groundwater elevation for
each well from November 2, 1977 to May 31, 1978 was obtained
from the curves of Fig. 4 and is given in the last column of
Table 18. The maximum groundwater elevation occurred between
late February and early April of 1978 which corresponds to
the period of snow melting as shown by the Climatological.Data
in Fig. 3. Groundwater elevations fluctuated on the order of '
about one foot during the sampling period. Generally, the
fluctuation in the wells paralleled each other (Fig. 4) which
indicates that the pattern of oroundwater elevation contours is
similar for high and low groundwater levels at the site.
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A groundwater-elevation contour map was nade from the
f~) average groundwater elevations for each well and is shown in
'J Fig. 5. Groundwater elevations between two wells were deter-

mined by linear interpolation of the groundwater elevations ,
rj in each well. The actual groundwater elevations between wells -r
J may vary from those shown in Fig. 5. It was assumed that the

groundwater elevations adjacent to the Cast Drainage Ditch were
the same as the water elevations in the ditch. Direction of

;: groundwater flow is from higher to lower elevation and is
<0 . perpendicular to groundwater contour lines.

'1 Sufficient data are not available to draw contours in <
J the northwest portion of the site, and the contour lines have

been extrapolated as dotted lines in this area as shown in Fig. 5.

, i At GW-10, GW-11 and GW-12, the groundwater elevations
are similar, and it is not possible on the basis of existing ^
groundwater elevation data to accurately determine the direc- ;

; tion of flow in this area.

Cross sections through the site are shown in Fig. 6 and 7.
"; Fig. 2 shows the location of each cross section. Average
J groundwater elevations in wells have been plotted and eleva-

tions of water in drainage-ways are plotted as measured on
-j April 14, 1978. The groundwater level in the wells for this

date are reasonably close to the average levels. The bottom
elevations of the lagoon liners were taken from design draw-
ings of the liners referenced in Chapter 6.

--1 / On May 31, 1978, water was standing in Lagoon 2 and water
/was not seen at the surface of Lagoon 1. Both lagoons appeared

1 / filled with sludge throughout the groundwater sampling period.
J / The cross sections show that (1) the groundwater surface out-

/ side the lagoons is above the design elevation of the bottom
-I / of both lagoon liners and (2) water in Lagoon 2 is at a

i | higher elevation than the surrounding groundwater. ̂ o,
s • It was not possible on the basis of the existing ground-

j water elevation data to determine if waters in the lagoons —
; are creating localized increases, in the groundwater surface

elevation near the lagoons.

] 4.3 Groundwater Flow into Drainage Ditches

4.3.1 Flow into the East Drainage Ditch

The average groundwater elevations in Wells GW-2
through GW-5, which are located within IS to 90 ft of the

'} East Drainage Ditch, are higher than the elevation of the
water surface in the East Drainage Ditch measured on May 31,
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J
5. ANALYTICAL RESULTS

1
J

5.1 General

J 'All water quality tests were performed by ECO, Inc. of
""* Cambridge, Massachusetts. Water samples were analyzed for

pH, acidity, sulfate, chloride, ammonia, and dissolved solids.
; All samples were delivered to ECO, Inc. on the same day that

-1 they were taken and analyzed for pH and acidity within two
hours after delivery. Samples of sludge from the lagoons were

'* also analyzed by ECO, Inc.
_/

. 5.2 Lagoon Samples
T'»

' On Hay 31, 1978, a sample of water from Lagoon 2 was
obtained by Stepan.personnel under the supervision of GEI;
analytical results for this sample are presented in Table 14

; which shows that the lagoon water has a pH of 1.4 and has high
J • concentrations of all other parameters tested. The low* pH

of water in Lagoon 2 is unusual in that normal oper,ajtions of
~» the waste treatment facility should create a sludge with a

pH >7.

-, On May 31, 1978, sludge was taken for analysis from
^ .Lagoon '1 and from a small lined basin north of Lagoon 2 by
J GEI with"the aid of Stepan personnel!The small baJln Was

constructed between April 14, 1978 and May 31, 1978. Details
of the design of this basin are not known to GEI. According

J to Stepan personnel, sludge in the basin was taken from Lagoon
2, and it will be referred to in this report as sludge from

-< Lagoon 2. The analytical results for'the sludge samples are
j presented in Table 15 which shows that sludge from Lagoon 1

i has a pH of about 10 and the sludge from Lagoon 2 has a pH
of about 5.

';

As stated in Section 3.1, sludge remains in the lagoons
until it has air dried sufficiently to be removed. Stepan

~1 personnel have observed that the sludge in the lower portion
j of the lagoons remains in a wet state and have attributed

this wetness to insufficient evaporation of water from the.
7 sludge. Another possible explanation for this wetness is
J that there are leaks near the bottom of the liners, and since

the groundwater surface is above the bottom of the liners,
n these leaks allow groundwater to enter the lagoon. If this
! were the case, the sludge would remain in a wet state higher
•' than the groundwater surface elevation because of capillary

tension.
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A grain-size analysis of the sludge from Lagoon 2 was
(1 made to obtain an estimate of the height of capillary rise
J in the sludge material. The grain-size curve of the sludge

is shown in Fig. 20. The sludge is predominantly silt-sized.
"| The height of the capillary rise in a silt having the grain-
J size characteristics shown in Fig. 20 is approximately 3.0 to

3.5 ft. If groundwater were in direct communication with the
--, sludge in a lagoon and the sludge behaved similarly to a silt
•i with respect to capillary rise, then the sludge would probably
*J be wet in the lower 3 to 6 ft of the lagoon because of capil-"

lary rise of the groundwater.

3 5.3 Groundwater

•\ The analytical results of groundwater samples taken from
J November 11, 1977 to May 31, 1978 are shown in Tables 1 through

6. Average analytical results for each well are shown in
Table 13. The ,data summarized in Table 13 indicates that a

j wide range of groundwater quality exists on the project site.
To establish if isolated zones of high chemical concentration
are present on the site, the areal distributions of each ground-

! water quality parameter were plotted. These distribution plots
are shown Figs. 8 through 13.

~l The areal distribution of pH was plotted by assigning
: to each well the average measured pH for the sampling period

(average values are given in Table 13 and Fig. 8). The pH
of water between two wells was assumed to vary linerly between

; wells. Lines of equal pH were then drawn. Distribution lines
-j were not drawn around GW-1 and GW-2 because they are relatively

isolated from the other wells.
•\ . •
j The areal distribution of the remaining five water quality

parameters were determined similarly except that values of
-j the distribution lines represent the logarithm (base 10) of
j the concentration. The logarithm method was used so that

transitions from high to low concentration would be smooth.

~) The following sections consider the areal distribution
~i plots of each parameter in more detail.

"1 5.3.1 £H

The areal distribution of pH, Fig. 3, indicates
. that pH changes from above 7 to below 4 within about 200 ft
i in the vicinity of the lagoons. The average pH for wells

GW-6 and GW-11 was 8.0 and 7.9, respectively. All other wells-
had an average pH below 7, the lowest pH being 3.4 in Well

' W-101.
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On May 31, 1978 the water in Lagoon 2 had a pH of 1.4
and the sludge in Lagoon 1 had a pH of about 10.1.

The variable pH of the groundwater could be due in part
to the following:

'•* 1) Discharge of wastes into Lagoon 2
if the PVC liner of Lagoon 2 was

j leaking. Presently, there is -water
•> with pH « 1.4 in Lagoon 2; we have

no record of past water quality in
*i Lagoon 2.
j

2) Discharge of wastes into Lagoon 1
if the PVC liner of Lagoon 1 was

• leaking. Presently, the material
in Lagoon 1 has a high pH.

1 3) Discharges of effluent into the
"acid pits" prior to 1971; this
effluent may still be affecting

; • the pH of the groundwater. It is
j believed that acids were discharged

into the pits (hence "acid pits")
1 and that this effluent had low pH.

' 5.3.2 Acidity

~\ The areal distribution of acidity is shown in
j Fig. 9. Average acidity of groundwater varies fron 32 (acidity

is expressed in mg/i as CaCO,) in GW—12 to 6,928 in W-101.
•\
j The highest acidity is in the vicinity of the lagoons.

The acidity of water in Lagoon 2 on May 31, 1978 was 7,217.
. The acidity tends to decrease from the lagoons towards the
[ drainage ditches.

A possible explanation for the highly acidic groundwater
| near the lagoons is that the water inside Lagoon 2 is leaking
i through the PVC liner. If Lagoon 1 contained acidic water in

the past and the liner was leaking/ it too could be a possible
source of the present high acidity in the groundwater. Another

; possible explanation is that discharge of effluent into the
•acid pits" prior to 1971 created a load of highly acidic
material beneath the present lagoons; this load may still be
contaminating the groundwater.



J

0
0

-13-

5.3.3 Sulfate

The areal distribution of sulfate is shown in
Fig. 10. Average concentration of sulfate varies from 7

D (sulfate concentration is expressed in mg/t as SO ~2) in
«J GW-10 to 15,000 in W-101. The zone of highest concentration

is-in the vicinity of the lagoons. The sulfate concentration
~v of water in Lagoon 2 on May 31, 1978 was 15,600.

A possible explanation for the high sulfate concentration
_ in the groundwater near the lagoons is that either or both of
H the lagoons are leaking. Another possibility is that dischage
J of an acid, for example H2S04 into the "acid pits" prior to

1971 is still affecting the groundwater quality in the area.
n
ij 5.3.4 Chloride

., The area! distribution of chloride is shown in
• j Fig. 11. Average concentration of chloride varies from 33

(chloride concentration is expressed in ng/l as Cl~) in GW-10
to 5,100 in GW-7. The zone of highest concentration- includes

• • the lagoon area and areas southeast and southwest of the lagoons.
'.; The chloride concentration of water in Lagoon 2 on May 31, 1978

was 4,750. —.
n
• | A possible explanation for the high chloride concentration
w in the groundwater near the lagoons is that either or both of

the lagoons are leaking. It is possible that discharge of an
• 1 acid, for example HC1, into the "acid pits" prior to 1971 is
~ still affecting the groundwater quality in the area.

"i 5.3.5 Ammonia
J

The areal distribution of ammonia is shown in
-j Fig. 12. Average concentration of ammonia varies from 1
j (ammonia concentration is expressed in mg/t as NH4C1) in GW-10
^ and CW-12 to about 17,200 in GW-6 and GW-11. The latter

average concentrations are affected by an unusually high
I ammonia measurement of about 60,000 in each well on December 8,
J 1977. If the unusually high ammonia measurement is not in-

cluded in the average, then the average ammonia concentration
'' in GW-6 and GW-11 is about 5,300. The zone of highest con-
J centration is between GW-6 and GW-11 and extends over the

location of the lagoons. The ammonia concentration of water
-, in Lagoon 2 on May 31, 1978 was 4,700.
' "̂~™""~"™"™

A possible explanation for the high ammonia concentration
in the groundwater near the lagoons is that either or both of

] the lagoons is leaking. It is not known if ammonia was ever
discharged into the "acid pits."
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5.3.6 Dissolved Solids

r\ ~~~~~~~~~~"~"~~~~~~~~~~~
U The areal distribution of dissolved solids con-

centration is shown in Fig. 13. Average concentration of
f-, dissolved solids varies from about 42 (dissolved solids con-
; j centration is expressed in mg/i as CaC03) in GW-10 and (1W-12v' to about 7,500 in GW-7 and W-101. The zone of highest con-

centration covers the lagoon area and portions southeast and
Cj southwest of the lagoons. This distribution is similar to
u that shown by the chloride concentration (see Section 5.2.4).

The dissolved solids concentration in water in Lagoon 2 on
i"| May 31, 1978 was 11,000.

A possible explanation for the high dissolved solids
„ concentration in the groundwater near the lagoons is that either

or both of lagoons are leaking. Another possiblity is that
•; discharge of effluent into the "acid pits" prior to 1971

caused an increase in the dissolved solids concentration near
/"J the lagoons which is still contaminating the groundwater.
V. i

5.3.7 Summary

{ i The areal distributions of each groundwater
quality parameter were plotted and are shown in Figs. 8 through
13. This section is intended to present a summary of these

I 1 figures so that consistent trends can be shown.

A trend which is evident in the distribution plots is
r\ that a zone of high chemical concentration exists in the
•j vicinity of the lagoons which is also the location of the

former "acid pits.* The pH distribution is an exception in
r>. that the pH of the groundwater varies from about 4 to 7 in
:I the vicinity of the lagoons, apparently independent of the
*•* lagoon locations. The quality of water inside Lagoon 2 on

May 31, 1978 -was similar to the quality of surrounding ground-
•*] water except for pH as noted above. The groundwater quality
'•J can be attributed to leakage of the lagoons. However, remnant

loads of contaminants from discharges into the "acid pits"
p prior to 1971 nay still be affecting the groundwater quality
•J in the area.

p GW-10 and GW-12 have relatively low concentrations of
• 1 chemicals while GW-11 has high concentrations. The ground-
~* water flow in this area is difficult to define explicitly

because the variation of groundwater elevation in this area
°. is so small that several interpretations of the flow pattern
J &re possible. If Lagoon 2 were leaking, then local variations-

of groundwater flow might exist such that GW-11 received
-• contaminated groundwater, while GW-10 and GW-12 received
i * relatively uncontaminated groundwater.



li
n -15-
LJ
f~. 5.4 Surface Water

'^ The analytical results of surface water samples taken
from December 8, 1977 to April 10, 1978 are shown in Tables 7

(") through 12. These tables indicate that a wide range of surface
VJ water quality exists on the project site.

•;-\ 5.4.1 East Drainage Ditch

In order to establish the cause(s) of contaminated
0 water in the East Drainage Ditch, each surface water quality
; j parameter was plotted as a function of its location on the
'̂  East Drainage Ditch. The appropriate groundwater quality para-

meter was put on the same plot at locations of wells along
H Stepan's east boundary. These plots were made for each sampling
,J time during this investigation and are shown on Figs., 14 through

19; each figure represents a different water quality parameter.
/I The following sections consider these figures in more detail.

5.4.1.1 £§ •—

'• \ A plot of pH of water along the east
-' boundary of Stepan's property is shown on Fig. 14.

'\ Figure 14 shows that pH varied between 5.5 and
i.1 6.5 at SS-1 and varied between 5.6 and 6.4 at SS-7 for

all of the sampling times. Therefore, the pH of water
<•• in the East Drainage Ditch did not change appreciably
, as it flowed from the northern end to the southern end

of Stepan's property, and in some cases, the pH improved,
0 i.e., it moved toward neutrality. The pH of. water in the
'j . ditch changed sharply where discharges from the Outlet
~> Channel entered the ditch flow. However, the change

varied between an increase and a decrease in pH and the
~1 change was never more than about 0.8.
J

The pH of the groundwater along Stepan's east
M boundary shows a change between GW-1 and GW-5. Hells
j GW-1, GW-2, and GW-5 consistently show a pH of about 6,

•* while Hells GW-3 and GW-4 consistently show a pH of about
4.3. However, the lower pH of the groundwater near GW-3
and GW-4 does not cause the pH of the East Drainage Ditch
water to decrease significantly (see Fig. 14) even though
groundwater infiltrates into the ditch. Groundwater flow
into the East Drainage Ditch is probably a snail per-
centage of the total flow in the ditch, except during dry
periods.

i
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5.4.1.2 . Acidity

A plot of acidity along the east boun-
dary of Stepan'e property is shown in Fig. 15. All
acidity measurements are expressed in mg/i as CaCO,.

Figure 15 shows that acidity of the East Drainage
Ditch water varied between 30 and 59 at SS-1 and varied
between 80 and 177 at SS-1 for all of the sampling times.
Therefore, there was a consistent increase in acidity of
water in the East Drainage Ditch as it flowed from the
northern end to the southern end of Stepan's property.
A large portion of this increase was due to discharges
from the Outlet Channel, the largest increase in acidity

f; from these discharges being 94 on March 15, 1978.

The acidity of groundwater in the wells along
„•'] Stepan's east boundary shows a general trend from GW-1
: < to GW-5. Acidity of the groundwater taken from the

wells is many times greater than the acidity of the drain-
age ditch water and tends* to be highest near the center

J j of the site, from GW-2 to GW-4. Infiltration of contami-
nated groundwater into the East Drainage Ditch is probably
responsible for the measured increases in acidity of

'] between 5 and 25 in the drainage ditch water as it flows
\J from SS-1 to SS-16.

p 5.4.1.3 Sulfate
1 i
~* A plot of sulfate concentration in the

water along the east boundary of Stepan's property is
' I shown in Fig. 16. All sulfate concentrations are expressed
''•J in mg/1 as SÔ "̂ .

fi ' Figure 16 shows that sulfate concentration in the
•J East Drainage Ditch water varied between 12 and 37 at

SS-1 and varied between 240 and 700 at SS-7 for all of
r\ the sampling times. Therefore, there was a consistent

increase in the concentration of sulfate in the East
Drainage Ditch water as it flowed from the northern end
to the southern end of Stepan's property. A large portion

H of this increase was due to discharges from the Outlet
'-r Channel, the largest increase in sulfate concentration

from these discharges being 420 on March 15, 1978.
n» i

U

ri

i i
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Figure 16 shows that sulfate concentration in the
1 1 groundwater taken from wells along Stepan's east boundary
-J is much greater than the sulfate concentration in water

of the East Drainage Ditch. Groundwater concentrations
' 1 are lowest for GH-1 and GW-2 and tend to be high for
.j GW-3, GW-4 and GW-5. Infiltration of contaminated

groundwater into the East Drainage 'Ditch is most likely
• \ responsible for measured increases in sulfate concentra-
: tion of between 42 and 133 in the drainage ditch water

'' as it flows from SS-1 to SS-16.

j 5.4.1.4 Chloride
i

A plot of chloride concentration in the
water along the east boundary of Stepan's property is
shown in Fig. 17. All chloride concentrations are
expressed in mg/t as Cl~. ,

i Figure 17 shows that chloride concentration in the
East Drainage Ditch water .varied between 37 and 200 at
SS-1 and varied between 185 and 400 at SS-7 for- all of

: the sampling times. On the average, for each sampling
time, there was a five-fold increase in chloride con-
centration in the ditch water as it flowed from SS-1

*; to SS-7. The- largest portion of this increase was due
1 to discharges from the Outlet Channel, the largest in-

crease in chloride concentration from these discharges
-, being 180 on March 15, 1978.

Figure 17 shows that the chloride concentration
in the groundwater taken from wells along Stepan's

1 east boundary is always greater than the chloride con-
.j centration in water of the East Drainage Ditch. However,

there has been a trend from November 11, 1977 to April 10,
-i 1978 for the chloride concentration in the groundwater
• to decrease; on April 10 the chloride concentration in

the groundwater and surface water were similar. Infil-
tration of contaminated groundwater into the East
Drainage Ditch is probably responsible for the measured
increases in chloride concentration of between 33 and 100
in the drainage ditch water as it flows from SS-1 to

"I SS-16.

5.4.1.5 Ammonia
1 - —•

A plot of ammonia concentration in the
water along the east boundary of Stepan's property is / -

Ouf\y rshown in Fig. 18. All ammonia concentrations are ex-
pressed in mg/i as N H . C l T ~ —•
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Figure IS shows that ammonia concentration in
the East Drainage Ditch water varied between 0.5 and
7 at SS-1 and varied between 270 and.780 at SS-7 for
all of the sampling times. Therefore, there was a
consistent increase in the concentration of ammonia
in the East Drainage Ditch water as it flowed from the
northern end to the southern end of Stepan's property.
The most significant cause of this increase was the
discharge from, the Outlet Channel which increased the
ammonia concentration of the ditch water by at least
245 each sampling time.

Figure 18 shows that the ammonia concentration
in the groundwater taken from wells along Stepan's
east boundary is consistently greater than the ammonia
concentration in water of the East Drainage Ditch. GW-1
consistently has the lowest ammonia concentration of
the wells along the east property boundary. The ammonia
concentration tends to increase from GW-2 to GW-4 and
then drops at GW-5. Infiltration of contaminated
groundwater into the East Drainage Ditch is probably
responsible for the measured increases in ammonia con-
centration of between 24 and 61 in the drainage ditch
water as it flows from SS-1 to SS-16.

5.4.1.6 Dissolved Solids

A plot of dissolved solids concentration
in the water along the east boundary of Stepan's property
is shown in Fig. 19. All dissolved solids concentrations
are expressed in ag/Z, as CaCO-.

Figure 19 shows that dissolved solids concentra-
tion in the East Drainage Ditch water varied between 81
and 130 at SS-1 and varied between 405 and 775 at SS-7
for>all of the sampling times. Therefore, there was a
consistent increase in the concentration of dissolved
solids in the East Drainage Ditch water as it flowed
from the northern end to the southern end of Stepan's
property. This increase was partly due to the discharges
from the Outlet Channel which caused increases in con-
centration as high as about 650.

Figure 19 shows that the dissolved solids con-
centration in the groundwater taken from wells along
Stepan's east boundary is consistently greater than the
dissolved solids concentration in water of'the East
Drainage Ditch. Dissolved solids concentration in the
groundwater is generally lowest at GW-1 and GW-2 and
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tends to increase in GW-3, GW-4, and GW-5. Infiltra-
•' I tion of contaminated groundwater into the East Drainage
^ Ditch is probably responsible for the measured increases

in dissolved solids concentration of between 55 and 104
n in the drainage ditch water as it flows from SS-1 to
•J SS-16.

r-i 5.4.1.7 Summary

•' This section summarizes the trends
observed from analytical results of surface' water and

i groundwater samples along the east boundary of Stepan's
-J property, i.e., the East Drainage Ditch samples and

groundwater samples from GW-1 to GW-5. These analytical
; \ results have been plotted for each water quality para-
.;/ meter in Figs. 14 through 19.

These figures show that water in the East Drainage
i Ditch becomes more contaminated as it passes from Stepan's
' north property line to Stepan's south property line.

The major cause for this contamination is the discharge
"j into the East Drainage Ditch from the Outlet Channel.
.' In addition, Figs. 15 through 19 show that water in the

East Drainage Ditch gradually becomes more contaminated
i as it flows from Stepan's north property line to the
; Outlet Channel (SS-1 to SS-16). Figure 14 shows that pH

of water in the East Drainage Ditch remains either un-
changed or becomes slightly more neutral from SS-1 to
SS-16.

The gradual change in water quality from SS-1 to
' \ • SS-16 can be attributed to groundwater infiltration into
.-/ the East Drainage Ditch. Concentrations of all parameters,

except pH, in the groundwater are considerably higher than
-| concentrations in the East Drainage Ditch water as shown
! by, Figs. 14 through 19. , Therefore, a small amount of

groundwater flow into the ditch can noticeably raise the
^ chemical concentrations in the ditch water.

On the basis of groundwater elevation neasurements
and surface water elevation measurements, it has been

1 concluded that groundwater fron the Stepan property flows
: into the*East Drainage Ditch (see Section 4.3.1). An

attempt was made to determine the quantity of flow in
I the East Drainage Ditch caused by groundwater flow into

the ditch. An accurate determination of this quantity
could not be determined for the following reasons:

1) Based on in situ permeability measurements
and the assur.ed hydraulic gradient, the
quantity of groundwater flow is snail.



7, -20-

2) The flow of water in the East Drainage
^! Ditch was too small to measure accurately;
.4 hence the difference in flow at the north

and south boundaries could not be used to
•3 estimate the groundwater flow.

^ 5.4.2 Outlet Channel

^ The increase in contamination of water in the East
_ Drainage Ditch from Stepan's north property line to Stepan's
~ south property line (SS-1 to SS-7) is mainly due to discharges
— into the ditch from the Outlet Channel.

1 Figure 21 shows the major drainage-ways upstream of the
J Outlet Channel and the surface sampling stations on these

drainage ways. To trace sources of pollution upstream of the
,j Outlet Channel, the ammonia concentrations of water upstream
\ of the Outlet Channel on April 10, 1978 were considered (these

-J ammonia concentrations are given in Table 11). The ammonia
concentrations, expressed in mg/i as NHjCl, are shown on

1 Fig. 21 next to the appropriate surface sampling stations.
J

The sampling locations farthest upstream of the Outlet
-i' Channel are the Headwall on the West Drainage Ditch (SS-10)
j and the West Pond (SS-15) which is west of the Stepan property

line. These two locations show relatively low concentrations
of ammonia.

-* Water flows from the West Pond to SS-12 on Stepan's
property. Sampling Station SS-12 is just inside the Stepan

1 property line about 300 ft downstream of the West Pond. In
J this distance, the ammonia concentration increases from 3

at SS-15 near the West Pond to 550 at SS-12, which is believed
-i to be caused by contaminated groundwater infiltrating into the
J drainage ditch downstream of SS-15. In Section 4.3.2, it

was established that the elevation of the groundwater in the
_ area of SS-12 was higher than the elevation of the drainage
• ditch water, and hence groundwater infiltration into the

-J ditch near SS-12 does occur. The groundwater well in this
area (GW-11) typically has very tiigh concentrations of

-• ammonia.

Water flows from SS-12 to the junction of the North and
South Drainage Ditches. At this junction, part of the water

j flows into the North Drainage Ditch and part flows into the
South Drainage Ditch. As water flows from SS-12 to a point
200 ft downstream on the South Drainage Ditch (SS-14), the

1 ammonia concentration increases from 556 to 630. This increase
i is probably due to infiltration of contaminated groundwater
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6. LAGOONS

Information on the design and construction of the lined
-• lagoons at Stepan Chemical Company has been difficult to
> obtain because of the lack of documentation. This chapter is

** intended to (1) provide information on the lagoons made avail-
able to GEI, (2)'document observations made by GEI of the

*\ lagoon performance, and (3) arrive at conclusions of the
J liner integrity. .

•^ Construction of Lagoon 1 was completed in January 1972,
J and construction of Lagoon 2 was completed sometime in 1973.

Information on the lagoon design was obtained from two drawings,
„ both entitled "Layout Lined Disposal Area, National Polychemicals,
; Inc., Wilmington, Mass.," by Dana F. Perkins and Sons, Inc.,

-* dated September 2, 1971 and June 28, 1973. These drawings
show that the lagoons were to be constructed at the location

"1 of the former "acid pits" (see Fig. 2). The bottoms of the
J liners were to be placed on natural ground and the sides of

the liners were to be placed on either natural ground or a
•^ fill layer. The drawings show that a polyvinyl chloride (PVC)
j liner was to be used for Lagoon 1; no mention of liner type

was given for Lagoon 2. The liner type was determined to be
_ PVC for both lagoons through discussions with Stepan Chemical
1 Company personnel. The thickness of the liners was measured /••,
•* in the field by GEI (at an exposed portion) and found to be '

0.020 in. (20 mil) thick. The design drawings indicate that
1 the liners were to be exposed at the ground surface and that
j no protective layer was to be placed on top of the liner sides

or bottom. Field observations by GEI confirm that the lagoon
•̂  liners are exposed at the surface and that exposed portions
>? are in varying degrees of deterioration. Tears and holes in
* portions of the liners exposed at the ground surface have been

observed.

•• The manufacturer of the PVC liners was determined from $
Stepan personnel to be Firestone Coated Fabric Co. Firestone

"i personnel indicated that they no longer sell liners of the
j type used at Stepan Chemical Company. Firestone could not

provide GEI with specific information on the PVC liners installed
« at Stepan. Stepan personnel indicated that construction of
^ Lagoon 1 was inspected by a representative of Firestone but

that no construction records for the lagoon could be found.
According to Stepan personnel, the liners were placed on natural

| ground which had been cleared of large stones. According to
4 Dana F. Perkins and Sons, Inc. personnel, the groundwater table-

was lowered to allow construction of the lagoons in a dry
*1 excavation. The details of the dewatering system and ground-
j water elevation records during construction could not be found.

n
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TABLE 7 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES

STEPAH CHEMICAL COMPANY
WimiWGTON, MASSACHUSETTS

0 pH
(1)

•1977- • 1978

[\

n
I
u

0
1

—1

Surface
Stapling
Station No.

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

SS-10

SS-11

SS-12

55-13

55-14

SS-15

SS-16

SS-17 *

Dec 8

'6.3

6.3

6.1

6.3

4.9

5.7

5.8

4.9

(2)

6.2

6.2

4.4

-

-

-

—

Jan 19

6.5

6.4

6.4

6.5

5.1

5.6

5.8

(2)

(2)

7.1

7.3

4.7

(2)

(2)

(2)

'—

Feb 21

6.2

6.3

6.2

(2)

' (2)

6.4

6.3

(2)

(2)

9.8

9.4

4.6

(2)

(2)

(2)

—

Mar 15

5.7

-
5.7

5.7

4.9

5.4

5.6

5.5

(2)

8.1

6.5

4.2

(2)

(2)

5.3

5.7

6.1

' Apr 10

5.5

-
5.8

5.9

6.7

6.1

6.1

6.8

5.2

8.4

7.7

4.1

4.0

4.2

4.4

5.8

notes;

(1) This analysis was carried out using the method described in
Standard Methods for the Examination of Water and Hastevater,
13 ed., An. Public Health Assoc., Washington, DC, 1971.
Specific reference is as follows: 144A pH. p. 276.

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc. Project 77348
June, 1978
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;j TABLE 11 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES

STEFAN CHEMICAL COMPANY
WILMINGTON,. MASSACHUSETTS

Ammonia (1)

']

n
'

J
]
]

mg/l as NH4C1

1977• 1978

Surface
Sampling
Station No.

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

ss-e
SS-9

SS-10

SS-11

SS-1 2

SS-13

SS-14

SS-15

SS-16

SS-17

Dec 8

1.8

3.0

27

' 63

560

430

340

600

(2)

6.0

460

800

-

-

-

-

-

Jan 19

1.5

1.5

16

25

1040 . "

440

380

(2)

(2)

34

160

1200

(2).

(2)

(2).

«•

-

Feb 19

1.8

2.8

18

(2)

(2)

800

780

(2)

(2)

110

380

1700

(2)

(2)

(2)

-

-

Mar 15

0.5

-
95

25

520

350

380

520

(2)

150

290

900

(2)

(2)

3

30

43

Apr 10

7

-
9

36

425

285

270

490

1050

10

180

550

100

630

3

40

-

Notes;

(1) This analysis was carried out using the method described in
Standard Methods for the Examination of Water and tfastevater,
13 ed., Am. Public Health Assoc., Washington, DC, 1971.
Specific reference is as follows: 132C Phenate Method, p. 232.

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc. Project 77348
June, 1978



TABLE 12 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
'. STEFAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

Dissolved Solids

09/1 as CaCO.

(1)

Surface
Sampling
Station No.

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

ss-a
SS-9

SS-10

SS-11

SS-1 2

SS-13

SS-14

SS-151

SS-16

SS-17

Dec 8

114

120

150

218

999

563

512

1178

(2)

124

240

1922

-

-

-

-
-

Jan 19

106

101

125

165

945

538

515

(2)

(2)

152

302

1160

(2)

(2)

(2) *

-

-

Feb 21

94

81

112

<2>
(2)

775

775

(2)

(2)

122

285

2327

(2)

(2)

(2)

-

Mar 15

81

-
82

116

770

597

605

927

(2)

238

328

1035

(2)

(2)

47

136

86

Apr 10

130

-
144

231

- '775

450

405

892

1581

141

310

.749

481 ,

1106

41

218

-

Notes;

(1) This analysis was carried out using the method described in
Standard Methods for the examination of Hater and Hastevater,
13 ed., Am. Public Health Assoc., Washington, DC. 1971.
Specific reference is as follows: 226 Specific Conductance,
p. 550. Specific conductance was converted.to mg/l as CaCO
using a conversion table in Hach Methods Manual, 8 ed.,
Hach Chemical Company, Ames, Iowa, 1972.

(2) Frozen - no sample- obtained.

Geotechnical Engineers Inc. Project 77348
June, 1978
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TABLE 13 - AVERAGE ANALYTICAL RESULTS OF
CROUHDWATER SAMPLES FOR SAMPLING
PERIOD NOV. 11, 1977 7O APRIL 10, 1978(1)

STEFAN CHEMICAL COMPANY
WILMINGTON, MASSACHUSETTS

Groundwater
Hell No.

GW-1

GW-2

GW-3

GH-4

GH-5

GH-6

GW-7

GW-8

GW-10

GW-11

GW-1 2

w-ioi<2)

PH

6.1

6.0.

4.4

4.3

6.0

8.Q

4.0

5.8

4.3

7.9

5.5

3.4

Acidity
-g/t

as CaCO.

106

354

332

414

223

572

1922

369

70

1252

32

6928

Sulfate

as SO4"
2

109

14

616

- 515

683

5000

7150

1725

7

4730

14

15000

Chloride

as Cl"

386

236

721

1035

700

3675

5100

880

33

4975

77

3500

Aanonia
•w/t

as NR4C1

17

179

240

582

232

17160

5010

1310

1

17370

1

3700

Dissolved
Solids
ng/l

as CaC03

356

299

565

1020

850

5692

7375

1807

44

6854

40

7700

Notes: (1) Refer to Note (1) of Tables 1 through 6 for methods of analysis.
*

(2) W-101 saopled on May 31, 1978 only.

Geotechnical Engineers Inc. Project 77348
June, 1978
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TABLE 14 - ANALYTICAL RESULTS
OF LAGOON MATEH

Sample

Mater fron
Lagoon 2-

Talcen
May -31, 1978

pH

1.4

Acidity
•g/l

as CaCO

7217

Sulfate
•9/^3

as SO

15600

Chloride
»g/t_

as Cl

4750

Armenia
•q/1

as NH4C1

4700

Dissolved
Solids
mg/t

as CaCO

11000 : '

Note: Refer to Note (1) of Tables 1 through 6 for methods of analysis.

^

]

]

]

Geotechnical Engineers Inc. Project 77348
June, 1978



TABLE 18 - GROUMOHATER ELEVATIONS *
STEPAM CHEMICAL COMPANY
HILHINGTON, MASSACHUSETTS

Ground water
Hell No.

GW-1

GW-2

GW-3

GH-4

GW-5

GW-6

GW-7

GW-8

GW-10

GW-11

GW-1 2

W-101

Elevation
of Top of
Protective
Casing
(ft)

89.4

89.7

88.1

82.3

79.4(2)

88.9

84.8

80.4

89.6

87.4

85.6(3)

89.7

Elevation
of

Grourtd
Surface
(ft)

87.8

87.6

85. 4

79.8

. 76.3

87.2

82.7

77.8

87.1

85.6

82.0

89.3

Groundwater Elevation, (ft)

1 9 7 7

ttov 2

79.9

79.7

80.5

76.8

76.4

82.6

79.5

75.9

81.1

81.1

80.9

-

Dec 8, 9

78.0

79.7

81.1

77.1

76.9

83.1

79. S

76.2

81.3

81.3

81.9

-

1978

Feb 22

79.1

80.6

81.2

77.8

Frozen

83.5

80.5

76.7

82.1

82.1

82.7

-

Mar 15

78.'5

79.9

81.1

77.8
i

Frozen

83.0

80.5

76.4

81.6

81.6

, 82.2
I

9

Apr 5

82.0«>

80.2

82.0

77.3

77.3

83.8

80.2

76.3

82.1

81.5

82.0

-

Apr 10

78.7

80.5

81.5

77.2

77.1

83.5

79.9

76.2

81.8

. 82.4

82.0

-

May 31

78.5

79.9

81.9

77.0

76.7

83.0

79.5

75.6

81.4

81.3

81.9

82.0

Average
of All
Readings

78.8

80.1

81.3

77.3

76.9

83.2

80.0

76.2

81.6

81.6

82.0

82.0

3.7

Notesi 1) Elevation datum is USGS Mean Sea Level.
2) Prior to May 31, 1978, the top of casing was at El 79.7 ft.

perform a permeability test and replaced to El 79.4 ft.
3) Prior to May 31, 1978, the top of casing was at El 85.3 ft.

perform a permeability test and replaced to El 85.6 ft.
4) this reading is unusally high because of repairs to a nearby

was not used to compute the average groundwater elevation in

Geotechnical Engineers Inc.

The casing was removed to

The casing was removed to

sewer line. This reading
GH-1.

Project 77348
June, 1978
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FIELD INVESTIGATIONS OF
UNCONTROLLED HAZARDOUS WASTE SITES

.-

FIT PROJECT

TDD I F1-8005-01F

December 5, 1980

TASK REPORT TO THE
ENVIRONMENTAL PROTECTION AGENCY

CONTRACT NO. 68-01-6056

SITE INSPECTION REPORT
of

OLIN CHEMICALS GROUP PLANT

Eames Street
Wilmington, Massachusetts

Submitted to:
John Hackler, Chief
Office of Uncontrolled Waste Sites
U.S. EPA, Region I

Submitted by:
David Cook, Project Leader
Ecology and Environment, Inc. (E & E)
FIT Team, Region I

ecology and environment, inc.
International Specialists in the Environmental Sciences



3. Background:
3.1 Description -continued

At the time when the aerial photograph presented in Figure 3 was
taken (April 24, 1971), three acid pits existed to the south of the
processing facilities. These pits have been replaced by rectangular
settling basins as shown in Figure 4 (photographed on April 29,
1977). An extensive area of distressed vegetation is present in the
east-central portion of the property. Also on the property are
eleven large storage tanks noted in Figure 4. there are twelve
wells on the property as noted in Figure 2.

3.2 Primary Site Activity:

Several chemicals have been synthesized on-site from a variety
of ingredients. The processes used and the final products are as
follows (quantities based on 1973 production figures):

Opex Process - Dinitropentamethylenetetramine (DNPT), a
slightly water soluble solid used as a blowing
agent in the production of expanded rubber
compounds, 1.2 million pounds per year.

Kempore Process - Azpdicarbonamide (Kempore), also a slightly
water soluble solid used as a rubber blowing
agent, 1.6 to 1.8 million pounds per year.

/ '

Wytox Process - Wytox, a liquid phosphite rubber stabilizer,
one million pounds per year.

Wytox ADP-X Process - Dioctyldiphenylamine (DOOPA), a dark colored
resinous solid, 600,000 pounds per year.

O.B.S.H. Process - Oxybisbenzenesulfonylhydrazide (OBSH), a
rubber blowing agent, 300,000 pounds per
year.



F1-8005-01F

3. Background:
3.2 Primary Site Activity - continued

Raw materials and waste products for the preceding processes are
listed in Table 1. Only those waste products discharged into the
yard or floor drainage system are listed. The drainage system is
shown in Figure 5.

In addition to the above processes, numerous coatings for rubber
products were produced on site. The following chemicals were used
to produce the coatings:

Bentone
Santocel "
Ufamite MM 67
Toluene
Butyl acetate
Acrylic Resins
Maleic Anhydride
Glycerine
Fatty Amines
S111cone
Monoethanolamine
Mineral 011

m»l«i^« «n«l rminimnrlll. inc.

1 - 8
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3. Background;

3.2 Primary Site Activity - continued

TABLE 1 - Raw Materials and Waste Products Associated With Chemical

Processes Used by National Polychemicals, Inc. and Stepan

Chemical Company between 1953 and 1978.

Process Raw Materials Waste Products

Opex anhydrous ammonia
formaldehyde
sodium nitrite
hydrochloric acid

sodium chloride
formaldehyde
sodium nitrite
process oil

Kempore

Wytox

Wytox AOP-X

liquid chlorine
urea
sodium hydroxide
suIfuric acid
hydrazine

phosphorous trichloride
paraformaldehyde
nonyl phenol

diphenylamine
diisobutyletie
aluminum chloride

sodium sulfate
sodium chloride
ammonium sulfate
urea
sulfuric acid

None sewered

diisobutylene
aluminum hydroxide
sodium chloride

O.B.S.H. diphenyloxide
chlorosulfonic acid

sulfuric acid

fO paper 1 - 10
Mini rntinmiiiriii. NK*.
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3. Background:

3.2 Primary Site Activity - continued

According to MOC records, the following materials were being stored
on-site as of June 30, 1980:

Annual Type of Storage Size of

MATERIAL BEING STORED; Thruput Container Container

1.

2.

3.

4.

5.

6.

7.

•

Formaldehyde

Nonyl phenol

Dlnonyl phenol

Ethyl hexoic acid

Dioctylphthlate

Process Oil
V

TNPP (Wytox 312)

(gals.)

172,500

281,600

30,500

18.400

54,200

11.800

50,000

(tank, drum, etc.)

Tank

Tank

Tank

Tank

Tank

Tank

.Tank

(gals.)

13.300

10,000

6,700

5,000

15,000

4,250

10,000

Chemicals used or manufactured at this site are transported in
55-gallon drums by railcar.

3.3 Secondary site activity:

Not applicable

\ -II
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3. Background:

3.4 Hazards Identified or Alleged - continued

Water 27,500 Ibs.
Gypsum 26,800 Ibs.

CaC03 650 Ibs.
Calcium Oxbisbenzene Sulfonate Trace
Na2S04 Trace
AT (OH)3 Trace
NaCl Trace
CaCl2 Trace
Formaldehyde Trace
NaN02 - Trace
NH4C1 Trace

TOTAL 54,950 Ibs. = 27.5 Tons/Day

A study performed in 1979 by Geotechnical Engineers, Inc. of
Winchester, Massachusetts, indicated that several holes exist in the
PVC liner (See Figures 6 to 8). It was also discovered that sludge
has been dumped In an emergency lagoon when the two existing lagoons
filled to capacity (See Figure 4). This emergency lagoon had no liner
and was formed by dredging soil to form a roughly rectangular area.
Solids from the lagoons are dredged periodically and landfilled on the
southwest corner of.the property. The landfill site was approved by
the State Department of Environmental Quality Engineering (DEQE). The
analysis of the sludge indicates that no environmental hazards would
result from leaching of the lagooned or landfilled materials into the
ground.

Non-sulfate bearing wastes generated on-site are presently
discharged into an underground sewer line which connects to a Town of
Wilmington owned sewer. This line connects to a Metropolitan District
Commission (HOC) sewer line. Complaints regarding high chloride,
sulfate and ammonia levels in the sewer effluent have been, made on

vi «Jt**" rr«*l"X* «'•«! rminMiiiirtil. ill*'.

spveral occasions.
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3. Background;

3:4 Hazards Identified or Alleged - continued

An unofficial report from a former Stepan employee Indicates that
phosphorus tricMoridewas often dumped directly into the ground and
that residues were buried next to the wetlands near the drainage
channel. Sediment and ground water samples were taken in an attempt
to confirm or deny the existence of an environmental hazard resulting
from such alleged activities.

A 1977 aerial photograph shows two areas where drums were stored
on-site (See Figure 4). Leaks in these drums may have resulted in
ground water contamination. The 1971 photo (Figure 3) also reveals a
spill generating from the 'group of six large storage* tanks on the east
side of the property. Since 1973, "black ooze" has been noted seeping
into the drainage ditch paralleling the railroad tracks east of the
site (Figure 9). A sample was taken by the E & E, FIT team on October
2, 1980, (See memo to John Hackler from David Cook dated October 6,
1980). A conversation between 0. Cook (E & E ) and D. Vaughn (Olin)
revealed that dioctylphthalate, dimethyl amine, dioctylamine and other
related compounds are present in the "black ooze* as well as in Well
GW-2 (See Figure 2). This was determined by an analysis performed by
Olin. Mr. Vaughn was very hesitant to have Well GW-2 sampled. He

, stated that he knew the well was contaminated and 01 in was prepared to
perform remedial actions of an undisclosed nature to rectify the
situation.

t

The drainage ditch mentioned above has been the object of
sampling and analysis on several occasions. On January 23, 1980, five
samples were collected by the EPA and subsequently analyzed for
purgeable organics. The results indicated the following:

1. Moderate to high levels of 1,1 - dichloroethane, 1,1,1 -
trichloroethane, trichloroethylene, toluene and xylene are present
upstream of Stepan/Olin.

j P--••"" 1-16 ""'*"*' "'"' """"•""""" ""•
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3. Background:

3.4 Hazards Identified or Alleged - continued

2. Moderate to high levels of 1,1,2 - dichloroethylene and 1,1,2 -
trichloroethane in addition to the five chemicals listed under (1)
are present downstream of Stepan/Olin.

3. Therefore, some chlorinated hydrocarbons may be leaching from
Stepan/Olin into the drainage ditch.

4. Analyses of the outfalls from Stepan/Olin do not indicate
significant off-site migration of contamination.

Priority pollutant samples were taken from the drainage ditch
paralleling the railroad tracks on July 28, 1980. Analyses of samples
taken upstream and downstream of the Stepan/Olin property suggested
that small amounts of the priority pollutants listed in Table 2 are
generating'from the site.

The primary purpose of this site inspection was to gather
appropriate samples for analysis to determine if any ground or surface
water contamination is generating from Olin property. The sampling
plan is presented in Section 4, and the sampling procedures and
screening results are included in Section 7.2 of this report. The
preliminary results Indicate that, with the exception of the "black
ooze" and significant amounts of residual heavy hydrocarbons noted in
Section 7.2, no significant sources of contamination are present on
site. Evidence of burled drums was noted just west of the headwall
(See Figure 2). However soil, surface water and groundwater revealed
no evidence of hazardous chemicals generating from the burial site.

4. Concept of Operation;

A seven-person team entered this site to identify the nature of
materials stored on site, investigate possible sources of
contamination and collect appropriate samples for screening and
analysis.

1-18
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Table 2:

Priority Pollutants Suggested To Be Entering the East Drainage Ditch from Olin Property
(Based on July 2B, 1980 Priority Pollutant analyses)

CONTAMINANT METHOD OF CONTACT HEALTH EFFECTS

Trichloroethylene Inhalation: Headache, nausea, drowsiness
Chronic Inhalation: Possibly liver damage.

(This has not been documented in Humana).
Inhalation of large Hay cause narcosis
quantitlest
Ingest ion: Possibly liver damage.

(This has oof been documented in humans).

Note: TCE is an experimental animal carcinogen, (rata).
1979 recommended anbient water quality criterion 2ug/l
Based on tumors in rats and not on human health affects.

N-Nitrosodlphenylamine Ingestlon only Not an inhalation hazard.
Toxicity: This compound belongs to the class of

nitrosaninea.

Note: Nitrosamines are suspected human carcinogens. There are no human data, (but
nitrosamlnea'do cause tumors of the stomach, lung, liver, bladder and kidney in
rats. The class criterion is 0.1/ug/l water (ambient Mater) based on tucnor
formation in rats.

Bis (2-Ethyl hexyl) phthalate

Note: Phthalates are non-biodegradable and potential aquatic hazards. They have no
documented human health effects that may be associated with environmental hazards.

Phthalates are used as plasticizers in latex materials and are often used in medical
equipment much as IV infusion aets.

Phthalates may leach off of such equipment and are suspected in the etiology of
shock lung syndrome when injected intrsveneously.

1.1.2 - Trichloroethane .Toxicity - Inhalation: Narcotic, local'irritant may (B -
causa liver and kidney damage.

Ingestion: Local irritant (in 1 ug/1 concentrations)
suspected to causa liver and kidney damage

Note: .» It may be • percutaneous hazard - when hands are immersed in concentrated liquid
(only).

1.2 -. trans-Otchloroethylene Toxicity: • low toxicity except when exposed to
' concentrated vapor - nausee, vomiting,

dizziness with immediate recovery upon removal
from exposure.

Ingestion: Ingestion of concentrated liquid - nausea,
vomiting.

Note: 1,2 - DCE is a dermatitis producing agent. It is not percutaneous.

Vinyl Chloride;

Note: A ̂ ell-known human carcinogen. 1979 airbient HQ criterian = 51 ug /I based on
tumor-production in rats

18 A
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TABLE 3 - Parameters for Monitoring Wells on the 01 in Property in
Wilmington, Massachusetts

Depth of Well Water Table Depth of Screened
Well I (ft.) Depth (ft.) Section (ft.)

GW - 1 21.2 9.0 14.0 - 19.5

GW - 2 15.0 7.5 9.5 - 14.5

GW - 3 22.0 4.2 10.0 - 15.0

GW - 4 13.5 . ' " . 2.5 _.8.0 - 13.0

GW - 5 12.0 0 5.0 - 10.0
GW - 6 18.0 4.0 8.2 - 13.2

GW - 7 14.0 2.6 8.5 - 13.5

GW - 8 10.2 1.5 3.2 - 8.2
GW -10 24.0 5.4 4.8 - 9.8
GW -11 17.0 3.9 9.0 - 14.0

GW -12 12.7 0 4.8 - 9.8

All wells have Inside diameters of 1.5".
Location of wells is shown in Figure 2 of this report.
All well parameters are from: Report on Groundwater and Surface
Water Study - Stepan Chemical Company, Wilmington,
Massachusetts: Geotechnical Engineers, Inc. Winchester,
Massachusetts, December 6, 1978.

1 - 21
f-C 1 "V-'O paper rr»U>(e» «»nil rmioMliiiritl.ini-.



F1-8005-01F

6. Site Entry Team and Schedule of Events
6.2 Schedule of Events - continued

*

Team 1; .

1615 - Teams 1 and 2 reunite at van and proceed to decon personnel
and equipment. Chain of custody forms are completed and D.
Vaughn of 01 in signs for split samples transferred to him.

1640 - Site Inspection completed, team returns to office.

7. Results of Investigation

7.1 Site Representative Interview:

A detailed interview regarding the processes used on site was
not necessary as this Information was gathered during the
preliminary assessment and is incorporated into Section 3.2 of this
report. Mr. David Vaughn, Environmental Coordinator for Olin
Chemicals Group, did confirm the presence of dioctylphthalate,

— diphenolamine, dioctylamine and other related chemicals in the
. "black ooze" seeping Into the East Drainage Ditch. The seepage
/ appears to be the result of a spill generating from the tank farm
(__ which took place during or prior to 1973. Presented in Appendix C

1s a letter from Charles P. Riley, Jr., General Manager of National
Polychemicals to Thomas C. McMahon, Director of Massachusetts Water
Resources Commission, dated July 18, 1973, describing the presence
of "black ooze". Mr. Vaughn also confirmed the presence of
contamination in Well GW-2 related to this spill and was hesitant to
have us sample this well prior to undisclosed remedial action
planned by Olin.

Mr. Vaughn expressed his desire to obtain duplicate samples and
photographs associated with the site inspection.

1 ^ 07 mil«if(\ Mittl *-n%»nmfiirni. in*-.



REFERENCE 5



Glin CHEMICALS GROUP
ii KAUXB STH*rr, WILUINOTON, MA OIMT

June 10, 1986

Mr. Peter Dore
Commonwealth of Massachusetts
Division of Water Pollution Control
One Winter Street
Boston, MA 02108

.• '

Dear Mr. Dore:

Please find attached the results from OUn's plant-wide groundwater studies
conducted in May and December 1985. In May 1985, wells were sampled throughout
the site on a one-time basis for total and hexavalent chromium and groundwater
table measurements were taken. Total chromium occurrence remains highest at
Well GW-22D, as previous reports have. Indicated* Hexavalent chromium levels are
either below the detection limit or just above. • Groundwater movement is
generally to the east-southeast (see Figure 1). Based on these results and the
direction of groundwater flow, ten (10) wells were selected to continue the
chromium groundwater study in December 1985. - from these results, it does not
appear that there 1s any significant movement of chromium to the east-southeast.

A hydrogeological study performed for 011n by Malcolm Pirnie, Inc.
(Hydrogeologlc Investigation, February, 1982) Indicated the presence of a
bedrock trough dipping from the east to the west In the vicinity of GW-220. In
order to evaluate if this trough 1s serving as a conduit for groundwater flow to
the west and to provide additional monitoring of groundwater flow to
east-southeast, twelve (12) new wells are planned for Installation this summer
(See Figure 2). Eight (8) will be along the western border of the property and
four (4) will be to the east-southeast of GW-22D. Three (3) additional surface
stations will also be added to the sampling program In 1986. These additional
wells and surface stations will help determine if there 1s groundwater movement
to the west and whether It 1s the source of the total chromium appearing at
surface stations 5 and 12. Additional details relating to sampling for 1985 and
1986 are provided below:

Initial analytical results for the May 1985 samplings Indicated that the
total chromium level 1n Well GU-22D was less than 0.005 rag/1 (BOL). This result
was questioned by 01 In as this well has been reporting higher levels of total
chromium. Upon rerunning and rechecklng the analytical results, the outside
laboratory indicated that a level of 170 mg/1 of total chromium by EPA Method
218.1 was the more precise measurement and that there was a strong negative bias
in utilizing EPA Method 218.3 for total chromium measurements. As indicated In
our previous correspondence, there has been some question as to which method
(218.1 vs. 218.3) was the best method to determine total chromium due to the
level of dissolved solids in the groundwater. To resolve this matter, samples

O t l N C O R P O R A T I O N



Mr. Peter Dore
Page 2
June 10, 1986

taken 1n December 1985 were analyzed by our contract laboratory using EPA Method
218.1 as well as sent to another outside laboratory for analysis by inductively
coupled plasma EPA Method 200.7. Results between both laboratories in December
1985 showed very good correlation and verify that Method 218.1 1s the
appropriate method for analyzing for total chromium at Wilmington.

The next round of sampling 1s scheduled for June 1986. The ten (10) wells
sampled in December 1985 along with the three (3) additional surface stations
will be sampled. The twelve (12) new wells to be Installed may«not be in place
at this time. However, as soon as the wells are Installed and developed, they
will be sampled. All groundwater and surface stations will be analyzed for
chlorides, sulfates, ammonia, pH, specific conductance, total chromium (EPA
Method' 218.1) and hexavalent chromium (EPA Method 218.4).

As always, we look forward to and welcome any comments you may have on our
continuing groundwater monitoring program. We will be contacting you shortly to
discuss this program as well as the .Interceptor well system's future operation:

Yours truly,

OLIN CORPORATION

Ronald J.^lcBrien
Plant Manager

RJM/JWO/vrp



OLIN CORPORATION
SURFACE MATER DATA
DECEMBER, 1965

Point No.

SS-5

SS-12

SS-16

Cl

230

320

110

(•g)l) <«97n

820 190

1000 . 2*0

210 **

Specific Conductance
pH (lJmho»/cm)

5.8 2600

5.2 . 5100

5.5 960

Chromium l

Total

(•9/1)

2.5

0.52

0.29

Chromium x

Total
(•9/1 )

2.3

0.53

0.30

Chromium '
Hexavalent
(o.g/1)

<O.OOS

<0.005

<0.005

1. Total chromium, direct aspiration - EPA Method 218.1
2. Total chromium, inductively coupled pla»«a - EPA Method 200.7
3. Hexavalent chromiuoi, chelation-extraction - EPA Method 218.%

JWO/vrp
S3/JW08
5/27/66



OLIN CORPORATION
CROUNOMATER DATA
DECEMBER, 1985

Well No.

CW-H

CVMO

OM7S

CW-170

cm-ies

CM- 180

CW-19S

CW-19D

CW-22S

CW-22D

Mater Elevation

(Ft HSL)

Not accessible

80.9

78.6 (would not

78.6

Dry

74.2 (would not

81.0

80.9

81.7

80.4

C1 SO
(0g/1) <mg/1)

..

4.2 15

recover) —

340 6000

'"

recover) —

18 1000

160 680

200 1100

16000 53000

•*,
<«g7M

—

<1

—

340

—

~

22

170

150

6400

Specific Cond.
(pottos/cm)

..

165

—

5125

—

t

3850

3425

4100

28000

pH

—

3.9

—

5.1

—

~

5.9

6.1

7.2

3.9

Chromium *
Total

'(«g/U

—

0.006

—

2.1

—

—

0.012

0.052

0.045

1200

Chromium *
Total
(«g/l )

--

<0.05

—

2.2

~

. ._

<o.os

0.07

0.07

1300 ':

Chromium *

Hexavalent

(mg/1)

—

<0.005

—

0.020

—

—

<0.005

<O.OOS

<0.005

<0.005

1. Total chromium, direct aspiration - EPA Method 218.1
2. Total chromium, inductively coupled p1a*aa - EPA Method 200.7
3. Hexavalent chromium, chelation-extraction - EPA Method 218.4

• : 1.119



OLIN CORPORATION

SURFACE HATER DATA

MAY, 1985

Point No.

SS-l

SS-2

SS-5

ss-n

55-12

55-16

Specific Conductance
(pmho»/c«) f

375

550

350

550

3100

625

Chromium
Total

H (rnfl/1 )

0.19

<0.005

1.1

0.12

15

' 0.063

Chromium *
Hexavalcnt
(«9/»

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

JWO 'vrp



OLIN CORPORATION

CROUNOMATER DATA

HAY. 1985

Well No.

CM-1

CM-3
CM-4

CM-5
CM- 6
CM- 7
CM-a
CM-10
CM- 11
CM-12
CM- 13
CM-U
CM-1 5
CM- 16
CM-17S
CM-1 70
CM- 180
CM-19S
CM-190
CM- 20
CM- 21
CM-22S
CW-22D
CM- 25

1. Total

Mater Elevation C1
(Ft HSU <»fl/l)

76.9
79.9
73.0
76.0
81.2 /
79.9
7B.6
80.7
79.9
81.4
77.8
78.2
80.3
86.6
78.8
78.2
76.2

. 81.2
80.7
78.5
83.0
81.2
80.9
80.4

_

.

—
—

—2700 "
480

—«

--

—

620

—• .
440

—
—

—
—180

—17000
-•

chromium, chelation-entraction - EPA
2. Hexavalent chromium,
3. Total

chel ation-extraction

SO NH
(•«)]) (««7l)

«• ••

..

..

..

..

27000 *
1900 *
..
..

•
j-

'

250 *
..
..

2700 - *
..
..

—..

29 *
..

59000 *
.. ..

Method 218.3
- EPA Method 218.4

Specific Cond.

380
350
1625
450
3000
18500
4250
95

4700
325
220
84O
6300
835
1425
5400
375
3200
3200
62
725
4400

20000+
6400

Chromium '
Total

< 0.005
< 0.005
0.088

< 0.005
< 0.005
12
< 0.005
0.55
0.44
0.069

< 0.005
< 0.005
0.74
.0.12
0.10
4.0

< 0.005
0.37

< 0.005
0.054
0.038
0.22 •

< 0.005/170*
0.49 -

Chromius '
Hexavalent

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
0.050*,-

< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005

chromium, direct aspiration - EPA Method 218.1

Contract laboratory obtained conflicting values and matrix interferences while attempting to analyze these samplei -or ammonia. Laboratory could not

level of anmonia but concluded that all samples except GM-21 had significantly greater than 100 mg/1 of j-»-;na.



WILMINGTON

Average Levels, by Year

SOu (mg/1)

Well 1981-82 1983 1984 Trend

GW-1 54.5 18.5 22.0 Same
GW-2A 872.2 255.0 140.0 Dec.
GW-4 1,205.9 560.0 655.0 Dec.
GW-5 1,618.5 655.0 740.0 Dec.
GW-6 17,766.5 1,790.0 1,700.0 Same
GW-7 16,055.5 4,060.0 5,900.0 Dec.
GW-8 ' 2,057.5 2,745.0 1,295.0 Dca-
GW-10 244.5 ' 39.5 18.0 Dec.
Gw-11 3,110.1 1,740.0 755.0 Dec.
GW-13 151.8 . '" 8,0 -18.5 Dec.
GW-15 336.2 814.0 665.0 Inc.
GW-17D 3,345.4 2.940.0 2,500.0 Same
GW-19S 1,760.7 86.0 980.0 Same
GW-19D 2,409.8 985.0 700.0 Dec.
GW-22S 2,828.3 927.5 1,050.0 Dec.
GW-22D 31,751.3 4,270.0 50,000.0 Same
GW-25 4,860.0 1,755.0 1,035.0 Dec.

MJB/wsr
61/MJB1



WILMINGTON

Average Levels, by Year

NH,-N (mg/1)

Well 1981-82 1983 1984 Trend

GW-1 ' 6.4 5.5 1.4 Same
GW-2A 158.6 120.5 52.0 Dec.
GW-4 153.9 180.0 83.0 Dec.
GW-5 139.2 77.0 65.5 Dec.
GW-6 2.710.7 230.0 29,6 Dec.
GW-7 2,192.0 2,200.0 850.0 Dec.
GW-8 ' 297.7 500.0 170.0 Same
GW-10 78.9 57.5 1.0 Dec.
GW-11 1,403.1 .-700;o 265.0 Dec.
GW-13 33.1 • 2.4 0.4 Dec.
GW-15 280.8 660.0 650.0 Inc.
GW-17D 317.0 485.0 210.0 Same
GW-19S 101.7 64.0 26.0 Dec.
GW-19D 591.2 310.0 122.5 Dec.
GW-22S 524.7 22.0 15.9 Dec.
GW-22D 2,810.7 2.450.0 2,250.0 Same
GW-25 1,246.0 3,550.0 390.0 Dec.

MJB/wsr
61/MJB1



OLIN CORPORATION
SURFACE MATER DATA

December, 198<»

Point No.

SS-1
cc •>35- Z

SS-5
CC 1 155-11

SS-12

SS-1 6

* Flow'wa
Values

JWO/nsr

27/JH06
5/8/85

Surface Mater C1 SO
Flow (CFS) mg/1 mg/T

0.1| 41 20

0.1£ 180 420

<0.1* 230 690.
56 45

s too Ion to be measured with the 1\on
are estimates bated on observation.

Specific +

NH Conductance Cr*»(1) Cr »(2)
mg/1 lbnhos/cm pH _ mg/1 ng/1

0.49 0.318 5.7

88 62,000 6.4 <0.050 <0.064

110 2,800 5.0
0.16 0.480 5.76

meter

• -

Dioctyl N-Nitroso-
Phthatate diphenylamine
mg/1 mg/1

<5 <5

<5 <5

..

<5 <5



CROUNOWATER DATA
OLIN CORPORATION
December, 1984

Well No.

CW-1
CW-2A
CW-3
CW-4
CW-5
CW-6
CW-7
CW-B
CW-10
CW-11
CW-1 2
CW-1 3
CW-1 4
CW-1 5
CW-1 6
CW-1 75
CW17D
CW-1 85
CW-1 80
CW-19S
CW-1 90
CW-20
CW.-21
CW-22S
CW-22D
CW-23
CW-25

Water Elevation Cl
(Ft. HSL) mq/1

77.2
78.4
79.9
76.2
76.2
80.7
79.9
78.7
80.6
79.8
80.9

. 77.7
78.1
79.8
80.1
79.7
78.4
Dry
75.7
81.3
80.6
77.6
82.9
81.1
80.7
77.8
80.2

190

190
130
95

2,700
730
4.

180

22

2,100

500

1,300
89

150
12,000

360

SO
mo/1

22

540
280

1,200
9,600
1,700

0 <20
630

20

450

2,500

860
430

1,000
42,000

1,200

Specific
NH Conductance
mq/1 prahos/cm

1.6

66
34
53
660
160
0.39

150

0.31

600

210

30
85

22
2,000

370

920

2,300
1.400
3,200
10,000+
6,100
120

3,000 '- •

180

10,000+ t

6,900

2,800
1,600

3,400

5,600

pH

6.35

5.15
6.00
5.50
4.60
4.40
4.65
8.30

5.50

8.55

5.15

6.70
6.15

7.05
4.50

8.75

mq/1

19

<0.050

1099.9

mq/1

13

<o.oso

699.9

(1) Total chromium, unextrarted - Hexavalent chromium (Cr ), extracted (EPA Methods 218.1-218. <i)
(2) Total chromium, extracted • Hexavaient chromium, extracted (EPA Methods 218.3-218."t)



OLIN CORPORATION
SURFACE WATER DATA

July, 1984

Surface Water
nt No. Flow (CFS)

•1 0.160
-2 0.250
•5 0.0579
•11 0.0039
•12 0.0875
.16

Dioctyl" Phthalate
N-Nitrosodiphenylamine

D/wsr
/JW06
/15/84

Cl
mg/1

67

420

420
89

*

so4
mg/1

24

1200

950
52

•-

NH.
mg/T

<0.05

34

67
7.3

Specific
Conductance
ymhos/cm pH

316 6.3

3280 6.8

3300 6.3
510 6.7

i

., Dioctyr
Cr J Phthatate
mg/1 mg/1

0.002

<0.001

<0.001

•

N-Nitroso- ̂
diphenylamine
mg/1

.. 0.004

0.004

0.013



GROUNDWATER DATA
OLIN CORPORATION

JULY, 1984

Dioctyl N-Nitroso-
Phthatate diphenylamine

V.'e'.'i No. (Ft. HSL) mg/1 mg/1 mg/1 umhos/cm pH mg/1 mg/1 mg/1

GW-l
GW-2A — ' 220 140 52 1810 9.2 <0.001 0.46
GW-3
GW-4
GW-5
GW-6
GW-7
GW-8
GW-10
GW-11
GW-l 2
GW-l 3
GW-l4*
GW-l 5
GW-l 6
GW-17S

GK-'I'-.S
GW-11D
GW-19S
GVJ-19D
GW-20
G--21
GW-22S
G*-22D

GW-25 80.2 960 870 410 7660 8.3

:-/JftC5
11/15/64

Water Elevation
(Ft. MSL)

77.1

79 '.5
76.0
81.3
79.9 18
78.3
80.8
79.8
81.0
78.3
78.7
80.7

79 '.7

Dry
75.8
81.2
81.2
78.0
83.1
81.0
81.1
7fl.5

Cl
mg/1

220
220

340
450
200
,000
610
11
470

30

3100

7.0
350

7.5
4900

so4
mg/1

22
140

770
1200
2200
2200
890
26
880

17

880

• NO

-1100
970

1100
58,000

NH3
mg/1

1.2
52

100
97
6.1

1040
180
1.7

380

<0.5

700

Specific
Conductance
umhos/cm

650
1810

PH

6.6
9.2

2400 6.8
295 6.6
2590 6.2

28,200 4.6
4560 5.1
118 6.7 -
4740 , 9.1

145 <5.8

11,800 - ' 8.5
>

mg/1

39

0.09

SAMPLE COLLECTED - PADLOCK JAMMED

22
160

•

9.8
2500

2250 6.7
2910 6.9

2600 7.3
62,300 4.1 1500



OLtN CORPORATION

SURFACE WATER DATA
OCTOBER, 1983

Point No.

SS-1
f.S-2
s:-s
SS-11
SS-12
SS-16

Surface Water
Flow (CFS)

0.08125
0.2654
0.0625
0.00688
0.0869

Cl
mg/1

40

200

100
72

so,
mg/T

20

470

265
71

mg/f

21

120

49
10

Specific
Conductance
pmhos/cm

230

1900

900
380

pH

6.0

7.2

7.0
6.5

Cr+3

mg/1

0.06

Oioctyl
Phthatate
mg/1

0.150

0.014

0.010

N-Nitroso-
diphenylar-m
mg/1

<0.001

<0.001

0.030

.... • vro



OLIN CORPORATION

GROUflDMATER DATA
OCTOBER, 1983

Well No.

Gv;-r
GW-2A
GV.-3
Gii-4
G.̂ -5
GW-6
G'.-;-7
GW-8
GW-10
C'A-11
CW-12 '
GW-13
GW-14
GW-15
GVI-16
GVM7S
CM- 173
GVC-18S
GI.-180
G1-.-19S
(i'.i!-i9D
GW-20
r.x-21
7.-: -225

-V..-22D
.'...'-23

Water Elev.
(Ft. MSL)

77.5

—79.0
76.1
76.2
80.0
79.5
77.1
80.2
80.5
79.3
78.5
78.4
79.9
80.2
78.9

• 70.6
78.1
74.6
80.5
80.2
75.5
82.5
80.7
80.3.
77.9

Cl
mg/1

92
1180

—274
191
255
3800
995
51
700
_«
96__

6__
__

715__
__

32
380
-___

8-
10000__

so.
tng/1

24
330
--710
370
1710
5130
3990
62

1610
..
' 9
--1340

--
__

3470__

--140
1680__

__

1100
5400__

mg/?

1.2
160 '
--
100
66
240
3000
610
39
680
._
0.3

--560

--
__

420__

_-
66
500__

_.
25

3000
^_

Specific
Conductance
y mhos/cm

520
4100
--2200
1500
3900
30000
8400
560

--__ ' •

360 . '__

4700
i__

7100__
__

2100
5000__
— _

2800
49000

•• «•

pH

6.3
5.8

--5.1
6.0
5.9
4i2
4.3
5.6
8"0
— —

. 5.7__

7.6
--__

4.9__
__

6.1
6.1__

«.«

7.2
3.5
• _

Cr+3
mg/1

__

_.__
__
__

65

--
__

<0.05__
__

„__>

-___
__
__
__
__
__
__
__
__

*830__

Oioctyl
Phtliatate
mg/1

0:110__

ww
»«
vw__
__
__
__

— —
..___

_-
..__
__

_*_ _

v.
.__ v

. ___

M v

— —

N-Nitroso-
diphenylamine
mg /I

15
_*

.̂_

— —_ —

• -
-_
• _

. —— _

_ ̂

• .
._
__

• —. _

* .
fc _

» _

_ .

«. .

•• «k

^ ̂

^ ̂__

80.2 650 1910 520 6000 7.0



SURFACE WATER DATA
OLIN CORPORATION

JUNE 1983

Point No.

SS-1
SS-2
SS-5
SS-11
SS-12
SS-16

Surface Water
Flow (CFS)

0.560
0.65
0.23
0.133
0.143
0.675

Cl
•sad
38

44

no
63

so4

mg/1

1.8

240

610
71

NH3

mg/1

7.0

85

90
28

Specific
Conductance

ymhos/cm

135

1259

710
295

£H

5.6

7.2

6.6
6.7

Cr*3

mg/1

<0.05

Dioctyl
Phthalate

mg/1

0.004

<0.001

0.027

N-nitroso-
diphenylamims

mg/1

<0.001

<0.001

<0.001



GROUNDWATER DATA
OLIN CORPORATION

JUNE 1983

NH- Specific - Dioctyl H-nitroso-
Water Elevation Cl Conductance Cr Phthalate diphenylamine

Well No. (ft. ASL) rng/1 nig/1 mg/1 pmhos/cm £H mg/1 mg/1 mg/1

G.W-1 77.2 150 13 9.8 6200 6.7
GW-2A -- 490 180 81 1260 6.2 -- 0.21 6.5
GVJ-3 80.3
GH-4 76.2 310 1050 260 1484 6.1
GW-5 75.6 310 940 86 3111 6.1
GVI-6 82.1 89 1870 220 2300 5.9
Gll-7 80.1 2700 2990 1400 19700 4.8 61
GW-8 77.3 560 1500 390 2750 5.3
GW-10 80.9 13 17 76 80 4.5
GVJ-11 81.2 . 840 1870 720 8000. 9.2 0.11
GW-12 80.7 — ' — —
GW-13 78.9 19 7 4.5 45 ' 5.8
GW-14 79.0
GW-15 80.5 210 289 760 2740 7.4 —
GW-16 81.4
GW-17S 79.1
GW-17D 79.3 380 2410 550 8140 5.2
GW-18S • 77.1
G1I-18D 77.4
GW-19S 81.7 57 3.2 62 2340 7.2
GW-19D 81.7 57 290 120 820 . 6.8
GVi-20 77.7 — « —
GW-21 83.6 — ' — — -. .
CW-22S -83.4 19 755 19 2190 7.2
GW-22D 81.4 2300 3140 1900 56000 4.2 "590
GVJ-23 77.7
GU-25 ' 80.9 1700 1600 1100 17370 7.2
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TABLE 4

Waste Characteristics Values

(6)

DRAFT
1/11/84

Chemical/Compound
Toxicity/
Persistence^- Toxicity2 Reactivity2

Acenapthene 9
Ac etaldehyde 6
Acetic Add 6
Acetone 6
2-Acetylamlnoflourene 18
Aldrin 18
Ammonia 9
Aniline 12
Anthracene 15
Arsenic 18
Arsenic Add 18
Arsenic Triozlde 18
Aabeatoa 13

Barium (Ba) 18
Benzene 12
Benzidine 18
Benzoapyrene 18
Benzopyrene, NOS 18
Beryllium & Compounds
NOS (Be) 18

Beryllium Dust, NOS 18
Bis (2-Chloroethyl)
Ether 15

Bis (2-Ethylhexyl
Phthalate 12

Brofflomethane 15

Cadmium (Cd) 18
Carbon Tetrachloride 18
Chlordane 18
Chlorobenzene 12
Chloroform 18
3-Chlorophenol 12
4-Chlorophenol 15
2-Chlorophenol 12
Chromium (Cr) 18
Chromium, Hezavalent
(Cr+6) 18

3
6
6
6
9
9
9
9
9
9
9
9
9

9
9
9
9
9

9
9

3
9

9
9
9
6
9
6
9
6
9

0
2
1
0
0
0
0
0
0
0
0
0
0

2
0
0
0
0

0
0

0
0

0
0
0
0
0
0
0
0
0



Table 4 (cont.)

DRAFT
1/11/84

Chemlcal/Conpound
Toxlclty/
Persistencel Toxicity2 Reactivity2

Chromiua, Trivaleut
15

Copper & Compounds,
NOS (Cu) 18

Creosote IS
Cresols 9
Cyanides (soluble
salts), NOS 12

Cyclohexane 12

DDE 18
DDT 18
Dianlnotoluene 18
1, 2-Dibromo 3
chloropropane 18

Dl-N-Butyl-Phthalate 18
1, 4-Dichlorobenzene 15
Dichlorobenzene, NOS 18
1, 1-Dlchloroethane 12

2-Dlchloroe thane 12
1-Dichloroethene 15
2-trans-Dlchloro-
ethylene 12

Dichlorocthylene, NOS 12
2, 4-Dlchlorophenol 18
2, 4-Dichlorophenoxyacetic
Acid 18

Dicyclopentadiene 18
Dieldrin 18
2, 4-Dinltrotoluene 15
Diozin 18

Endoaulfan 18
Endrin 18
Ethylbenzene 9
Ethylene dibrooide 18
Ethylene Glycol 9
Ethyl Ether 18
Ethylmethacrylate 12

Fluorine (F) 18
Formaldehyde 9
Formic Acid 9

1.
1.
1,

9
6
9

9
6

9
9
6

9
6
6
6
6
9
9

3
3
6

9
9
9
9
9

9
9
6
9
6
6
6

9
9
6

0
0
0

0
0

0
0
0

0
0
0
0
0
1
2

2
2
0

0
1
0
3
0

0
0
0
0
0
1
0

4
0
0



1/11/34
Table 4 (cont.)

Toxicity/
Chemical/Compound Persistence^ Toxicity2 Reactiv-i

Heavy Metals, 503 13 9 C
Heptachlor 1 8 9 0
Hexachlorobenzene 1 8 6 0
Hexachlorobutadiene

(C16) 1 8 9 - 1
Hexachlorocyclohexane,

N O S 1 8 9 0
Hexachlorocyclopentadiene

(C5 6) 18 9 2
Hydrochloric Acid 9 6 2
Hydrogen Sulfide 18 9 0

Indene 12 6 2
Iron & Compounds, NOS

(Fe) 1 8 9 0
Isophorone 12 6 0
Isopropyl Ether 9 3 1

Kelthane 1 5 6 0
Kepone 1 8 9 0

Lead (Pb) 1 8 9 0
Lindane 1 8 9 0

Magnesium & Compounds,
NOS (Mg) 15 6 0

Manganese & Compounds,
N O S (Mn) 1 8 9 0

Mercury (Hg) 18 9 0
Mercury Chloride 18 9 0
Methoxychlor 1 5 6 0
4, 4-Methylene-Bis-(2-

Chloroanlline) 18 9 0
Methylene Chloride 12 6 1
Methyl Ethyl Ketone 6 6 0
Methyl Isobutyl Ketone 1 2 6 0
4-Methyl-2-Nitroaniline 1 2 9 . 3
Methyl Parathion 9 9 0
2-Methylpyridine 1 2 6 0
Mirex 18 9 0

Napthalene. 9 6 0
Nickel & Compounds, NOS

(Ni) 1 8 9 0



Table 4 (cont.)

DRAFT
l/U/84

Chemical/Compound
Toxicity/
Perslatencel ToxlcltyZ Reactivity*

Nitric Acid 9
Nltroaniline, NOS 18
Nitrogen Compounds, NOS 12
Nitroguanidlne 12
Nltrophenol, NOS 15

Parathlon 9
Pentachlorophenol (PC?) 18
Pesticides, NOS 18
Phenanthrene 15
Phenol ' 12
Phosgene 9
Polybromlnated Biphenyl
(PBB), NOS 18

Pol/chlorinated Biphenyls,
NOS 18

Potassium. Chrornate 18

Radium & Compounds, NOS
(Ra) 18

Radon & Compounds, NOS
(Rn) 15

2, 4-D, Salts & Esters 18
Selenium (Se) 18
Sevln (Carbaryl) 18
Sodium Cyanide 12
Styrene 9
Sulfate 9
Sulfuric Acid 9

1, 1, 2, 2-Tetrachloro-
ethane 18

Tetrachloroethane, NOS 18
1, 1, 2, 2-Tetrachloro-
ethene 12

Tetraethyl Lead 18
Tetrahydrofuran (I) -W-
Thorium & Compounds, NOS
(Th) 18

Toluene 9
Tozaphene 18
Tribromomethane 18
1, 2, 4-Trlchlorobenzene 15
1, 1, 1-Trlchloroethane 12

9
9
0
9
9

9
9
9
9
9
9

9
9

9
9
9
9
6
0
9

9
9

6
9
6

9
6
9
9
6
6

2
3

3
2

0
0
0
0
2*
1

0
0

0
0
0
0
1
0
2

0
0

0
0
0

2
0
0
1
0
0



Table 4 (cont.)

DRAFT
l/U/84

Chemical/Compound
Toxicity/
Persistence^- Toxicity2

1. 1, 2-Trichloroethane 15
Trichloroethane, NOS 15
Trichloroethene 3&r \"L
1t 1, 1-Trlchloropropane 12
1, 1, 2-Trichloropropane 12
1, 2, 2-Trichloropropane 12
1, 2, 3-Trichloropropane 18

Uranium & Compounds, NOS
(U) 18

Varaol 12
Vinyl Chloride 15
Xylene 9
Zinc & Compounds, NOS
(Zn) 18

Zinc Cyanide 18 ~
2, 4, 5-T /^

6
6
*-
6
6
6
9

9
6
9
6

9
9

0
0
0
0
0
0
0

2
0
1
0

1
0
0

1 Values for groundwater and surface water routes

^ Values for air route

* Only la pure fora; otherwise, 0
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INTERVIEW ACKNOWLEDGEMENT FORM

Site Name Olin Chemical LD. Number 50086.10
Person Contacted Mr. Paul Duggan Date September 10, 1986

Title Water and Sewer Department
Affiliation Wilmington Town Hall Phone Number (617) 658-4711

Address 121 Glen Road
Wilmington, Massachusetts 01887

Type of Contact Telephone Call Contact Personfe) David B. Thompkins

Interview Summary

Distribution map of municipal water system is available from Town Engineer.

Approximately 20 homes are located southwest of the site and are not serviced by
municipal water supplies. These homes obtain groundwater from private wells for
domestic use.

Currently there H^/are nqt^plans to extend the water system to these homes (please
circle correct choioS)r

The Water Department has no record or history of these wells (i.e., aquifer location,
etc.). '

On the attached map, please indicate the locations of wells and pumping stations for
the Town system.

Estimated population served by the Town system is /',a?a -f-

Acknowledgement
>

I have read the above transcript and I agree that it is an accurate summary of the
information verbally conveyed to Wehran Engineering interviewer(s) (as revised below, if
necessary).

Revisions (please write in any corrections needed to above transcript)

i
SZ/.t./'('. \~/lz*-4-0s'f.^—.Signature v2/^./'. C \-/^<^^xv^ . Date
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rOI'UI.ATION COUNT

Population within n 3-ini|c rr.'Iins of om-li t'luisc I sitr is ijclormincd twin;;
the coordinate system illifsiriited hclnw. T\IP iniiiiiivr of rerir!o::Ti: for tnrh (]iintirnn(
and section is dclemirnoil l>y ovcrlnying tlif« (lail^ni unto n I'.S.C.S. T..r> iiiin>ii<-
lopoprnpliic map. A niulli|>licr of .1.R n«»rsoiis l«?r rrsiiletire is iwed to clrlr :inn«
potxilaiion in accordance wild iMitn: Mvxt«l 1983. ^

A = Imilemdius v"w w .,_--— — *C»jl

H - 1 mile

C * 3 mile radius

(Figure tiol To Scale)

•«- < .'.-V'.c-.cf
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TABLE IB

MYSTIC RtVEl BASIN

DRAINAGE AIEA 19a

BOUNDAlT MILE POINTS CLASSIFICATION DESIGNATED USES OTHER RESTRICTIONS
CO

!-•
ts>

1

Ui

Ablerona River

Source to outlet Mlahawam Lake IB. 4 - 15.1

Outlet MUhawam Lake to Inlet 15.1 - 9.2
Mystic Lake

Upper Mystic Lake 9.2 - 0.1

Lower Mystic Lake 8.1 - 7.4

Mystic River

Outlet Lower Mystic Lake to Amelia 7.4 - 2.0
Earhart Dam

Aaella Earhart Dam to confluence 2.0 - 0.0
with the Chelsea River

Maiden River

Entire Length • I 1.9-0.0

Aleulfe Brook

Entire Length 2.0 - 0.0 .

Horn Pond, Woburn ' -

North Reservoir. Middle Reservoir, and
South Reservoir la Winchester, Stoneham
and Medford

Crystal Lake Wake Meld and Stoneham ' - '

Other surface waters In the Mystic
D 4 .•& v n«* A 1 « * MK • & A I « it**! aieiei A t-Ka* vul ml A

B

B

B

B

B

1IC

B

B

B

A

A

B

Warm Water Fishery Regulation 4.)
Recreation (PtS)

War* Water Fishery
Recreation (PIS)

Warm Water Fishery
Recreation (PIS)

Warm Water Fishery
Recreation (P&S)

Warm Water Fishery
Recreation (PIS)

Marine Fishery
Recreation (S)

Warm Water Fishery
Recreation (PIS)

Warm Water Fishery
Recreation (PIS)

Warm Water Fishery Emergency Water
Recreation (PIS) Supply

Public Water Supply HCL, Ch. lit

Public Water Supply Treated

Regulation 4.3

U)

O

?

O
•— t

0

o•n
€

- V

PO
L

L
U

T
IO

N

O
O

Or1

denoted above



314 CMR: DIVISION OF WATER POLLUTION CONTROL

4.03: continued

(2) Coordination with Federal Criteria. The Division will use the EPA
publication entitled Quality Criteria for Water. EPA-440/9-76-023 as
guidance In establishing case-by-case discharge limits for pollutants
not specifically listed In these standards but included under the
heading "Other Constituents" in 314 CMR 4.03(4), for identifying
bloassay application factors and for Interpretations of narrative
criteria. Where the minimum criteria specifically listed by the Division
In 314 CMR 4.03 differ from those contained In the federal criteria, the
provisions of the specifically listed criteria in 314 CMR 4.03 shall .
apply.

(3) Classes and Designated Uses. The waters of the Commonwealth .
will be assigned to one of the classes listed below. Each class is
defined by the most sensitive, and therefore governing, uses which It
Is intended to protect. The classes are:

Classes for Inland Waters

Class A - Waters assigned to this class are designated for use as a
source of public water supply.

Class B - Waters assigned • to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; and
for primary and secondary contact recreation.

Class C - Waters-assigned to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; and
for secondary contact recreation.

Classes for Coastal and Marine Waters

Class SA - Waters assigned to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; for
primary and secondary contact recreation; and for shellfish harvesting
without depuration In approved areas.

Class SB - Waters assigned to this class are designated for the uses of
protection and propagation of fish, other aquatic life and wildlife; for
primary and secondary contact recreation; and for shellfish harvesting
with depuration (Restricted Shellfish Areas).

Class SC - Waters assigned to this class are designated for the pro-
tection and propagation of fish, other aquatic life and wildlife; and for
secondary contact recreation.

(4) Minimum Criteria. The following minimum criteria are adopted and
shall be applicable to" all waters of the Commonwealth.

A. These minimum criteria are applicable to all waters of the
Commonwealth, unless criteria specified for individual classes are
more stringent.

Parameter Criteria

1. Aesthetics All waters shall be free from pollutants
In concentrations or combinations that:
(a) Settle to form objectionable deposits;
(b) Float as debris, scum or other matter

to form nuisances;
(c) Produce objectionable odor, color,

taste or turbidity; or
(d) Result In the dominance of nuisance

species.

12/31/83 Vol. 12A - 178
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Uncontrolled
Hazardous Waste Site
Ranking System

A Users Manual
(HW-10) . . .

Originally Published in
the July 16, 1982, Federal Register

United States
Environmental Protection
Agency

1984



TA3LZ 2

PZ3LMEA3ILITT Of CZOLOCIC MAT211ALS*

Approximate aange o£ Assigned
Type of Kate rial gydraulic Conductivity Value

day, coapacc till, shale; unfractured <10~7 ca/«ec ' 0
aetaaorphlc and igneous rocks

Silt, loess, tilty clays, alley 10'̂  - 10"' ca/aee 1
loaa«, clay loans; leas peraeabla
limestone, dolomites, and sandstone;
moderately peraeable till

Fine sand and silty aand; sandy 10~3 - 1CT5 ca/sac 2
loans; loaay sands; moderately
pecieable liaestone, dolomites, and
sandatone (no karst); moderately
fractured igneoua and Betaaorpblc
rocks, aom« coarse till

Gravel, sand; highly fractured
igneous and metaaorphlc rocks;
permeable basalt and lavas;,
karst limestone and dolomite

* DC rived froa:

Davla, S. S., Poroaity and Permeability of Hacural Katarlala in Flow-Through
Porous Media, R.J.M. OeVe*c ed., Acadestic Presa, New Tork, 1969

i
Freexe, R.A. and J.A. Ci«rry, Groundwater. Prentice-Hall, Inc., Hew Tork, 1979

15



IIEAN ANNUAL LACE EVAPORATION
(In Inches)

Source: Cllaatic Atlma of the United States, U.S. Departaent of Commerce, National Climatic
Center. Aahvllle. N.C.. 1979.

FIGURE 4
MEAN ANNUAL LAKE EVAPORATION

(IN INCHES)
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f*uic«i t>Ufall
U.I. CovK

*tl«« •( tU Uni(*4 tt*t««. T
FcUtUt Odtc*. U»kU«to«, B.C., 1)41.

Ma. 40. U.I. D«p«rl»«al el

FIGURE 8
1-YEAR 24-HOUR RAINFALL

(INCHES)



TABLE 9

CONTAINMENT VALUES FOR SURFACE WATER ROUTE

aalf* co«t»laa«ac a »lua of 0 III (1) all I ha vaata at tha aita la aurroundad ky dlwaraloa atructuraa (hat «c« !• aouo.4 condition a«4 adaa,t»ata to contain
11 ruaolf, aallla. ar laaka from tlia w*ata| *r (1) lolarya«l»» tarrala, ffacludaa [unaCt (rm «ntaclB| aurfaca oatar. Otbarvlia. avaluata tba caatalaMBt
ac a«c» a( cha aldaraac toaaaa at atar>(a ai llifoaal at t»a alta aa4 aaal|a a valu* M follMai

*. Sucfara l»poun<»««t

ar 41varalon atruciwra.
adaquata Iraa»oac4. an4 «« aroaloa
avlaaat

Saund 4tklnt ar 4lvarala« aciuctura. cut
Ina4a^u«ta f faa»aar4

Dlktn| un«owi%4,
o( Collapaa

I. Contal«ar«

i. auc fat»tlally unaauo4

g, ar In 4an|ar

Aaalpiaj Vjlua

0

Contalnara >«ala4. I* a«un4 coital (Ion, an4 aur-
roun4a4 b)r aaun4 alvxaloa or concaliwaat ajralaa

C«ntala«ra acala4 an4 In *au«4 can4ltla«(
V but KOI aurraun4a4 »f ae«i4 4lvacal««

• 0r coalai«Ma«C ayatam

CenCalnaia laaklnf a>4 4l*arala« ar eonlalnMut
atrvcturaa patantlaltgr wiaouiU

Centatnaia laaklni. an4 oa 41varal«* ar conialnaMat
allucluiaa ar 41varalon atlucluiaa laakiag ar it
4an|«r at callaaaa

Aaalanad Valua

0

C. U..ta tllcy

fllaa ara cavara4 a»4 a
ky a>ua4 41var«ioa ar ajrataa

fllaa cavara4t waaKaa uncoa.aali4ata4,
41va[aloa ar coatalnajot ayataai *ot «4â <iata

fllaa not Covara4r waataa unconaoll-

4ata4. an4 4tvaraloa or conlalMaat
tjmtfm pacaaclally uaaoun4

flllai net cavara4, waataa unconaoll4aca4,
an4 (a dlvaralea «r ccmtaliuaant or 41»«ralo
ayataa> laaktag ar la dangar or collapaa

0.

Undflt l alepa araclulaa runotr. landfill
aurroun4a4 »y aow%4 4l*aralon •vataa,
ar laaJClll Kaa ada^uata covar dacaclal

Landfill mat ada^uataly covarad aod
41«araloa ayata* aatmd

Landfill not covarad a*4 41*aralaa~*yataai
aotaatlally w»aoun4

Landfill Dot covaKd and no dtvaraloa
ayataai praaaac, ar dlvaralon ayaCaai uaiound

<laal»nad Valua

0

Aaalgnad Vali'a

0

1

1
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Itble 2.—Records pf selected w«lli, test we 11», and test holes In the Wilmington-Reading area, Massachusetts. --Continued

~ : : : : : : : Depth : : :
: : Altitude: : : : to : : •

Weil : Location: Owner or Tear : of land- -.Type : Depth : Diane ter: bedrock: Water-bearing aaterlal : Water > Re narks
no. : : user COBV- : surface : of :of veil: of veil : or : Character : Geologic : Level :Date of : Use :type i

' : : pie ted: datua :v»ll : .: : refusal: ; unit : treasure-: : of t
: : : (feet) : : (fe«t):(lnchci): (feet): : : : sent : ;purm :

KIDDUSBC COUHTr (Continued)

READIR (Continued)

187 : U13-9C Tbvn of Reading 1957 : 85 : Dn t 60 : 2j : Sand and Ice-contact : 3.5 : 11-16- 5T: T Hone
s : i : : : gravel deposits : t : ' :
: : : : : : t t

188 U13-9C do. 1957 85 : Da 55.5 : 2i t 55-5* do. do. t 0.5 J 11-21- 57: T :Boo»

189 V13-7a do. 1957 75
190 U13-9c do. 1957 75
191- U13-6J do. - 75
307
3lT~ Ul3~9c X^AB.Dep't«Put>*Vlu* 1956 ffT.l*
322 : 1C*. 5

12 U13-5a : Robert Callahan t - 105

30
32

33
36

37
111
112

113
Uk

115
116
117

118
U9
120

1
2
3

: :
013-5b :J. F. Crowley : 193*
U13-2g -Mary O'Helll t -

: :
U13-2b :D. J. O'ConneU : 192U
U13-5a :I. H. Mace 1937

:
U13-»c : Stanley Ivaa 1920
U13-2f :Bror Berg 1942
U13-2h :Bert Allen

:
U13-5*> :Mr. Jasllevlc* 1950
U13-5° : do. 1950

:
U13-5* : do. 1950
U13-5b :T. J. Morrlssey 1950
U13-2h :L. D. S=ith

:
013-lw :A. Smoller 1956
Ul3-2g :V. H. Cray

LLO
95

90
100

95
100
102

108
112

112
110
100

115
87

Ul3-5a :E. R. Beechln : - : 90

i •: i t
t t i i :

Dn *6 t 2} - do. - < 0.3 : 11-22-57: T :>one

L. T 15 at 50 feet; Y 50 at «0 feet;
dd 1.5 la observation well <iO feet
deep after 5$ bours puaplng.

L. T 75 at *9 feet; dd 2. 5 ID
observation veil *9 feet deep after
8 bours puaplng.

L.
Dn «X) : 24 »0 II do. - t 0.1 : 12-27- 5T: T :Hone :A. L.
Da - : 2 j - - • . t - i. > : FS C

: : s : : :

: 66.2 : : : : : :

. TEVKSBUHT

Du 22 : 30 - :Saad and : Ice-contact : - : : 0,8

Dn
Du

Dn
Dn

Du
Du
Du

Du
Du

Du
Du
Du

Or
Or
Du

j
22 1 1^
13-3 : «2

s
53 : li
18 : l|

:
20 : 6
17-2 « 36
lU.lt i 36

.
18 : 2k
2U.8 : 30

t
15. k t 18
18 : 36 ,
10.7 : 36

J

92 : 6
86 : *
7-5 : »8

: 8 : : : s

< gravel : deposit* : : :
:Sand :0utvaab : - j : D-
• Sand and : Ice-contact t 7-33 :l2-10-36: D,S
: gravel : deposits : : :
: do. :0utvasb : - : : D
.-Sand : Ice-contact : - : / - : 0,3
> : depoalta : : :
t do. : do. t - : : 0,3
t do. :0utvash : 6.10 : 7-27-55: S
:Saod and : Ice-contact : 9.38 : 8-22-55: 0,0
: gravel : depoalta : : :
:• do. : do. : - : : PS
:Saad : do. : 19.41 : 8- 6-56: D
• •> 5 e I

- : do. : do. : 12.98 : 8- 6-56: D
: do. : do. : 11.55 : 8- 6-56: H

B

S
3

8
Pr

H
8
8

H

-

H
Hone

:Saad and : do. i 6.63 : 8-22-56: B :Bone
: gravel : : : :

.

T 2.5.

Water reportedly Is "soft".
Water reportedly Is "hard".

Veil supplies vater for picnic area.
L. Water reportedly baa high Iron

content.

30 : - .-Bedrock : 19.19 : 8-22-56:̂ * : - t ,
36 : : do. i - : • : ̂ > : - :T 10. Well reportedly overflow.

:Sand lice-contact : 3.80 : 8-23-56: D
: t depoalta 't : :

WQItlHGTOK

I -

U13-9b :John Rebetakl : 1937 75 : Du J 16.7 « 2fc : 0 : - :Ttll : 13.74 : 8-18-39: D,S s PI t Vt aW ..
U13-9c :Bochefort i - 90 : Du : 9.7 > 18 : - : - : do. : 5.77 : 8-25-39: -
U13-QC :J. S. Kemp : - 100 : Du : 10.1 : Sk : - : - -.Ice-contact : 8.03 s 8-25-39:0,8,0

- :A. 1& Ft
S

y«. : . . . : . . . ? s 8 . : 8 . 8 . . . . : deposits -: I • : i • i
r*f)' m}"5l nT°vn. "* VllrujJW*"8 * 1937 95 ' t Du i" ' m : 20 ' 1 ' • ;Saod •^••.. ]0at*a*]i i -* - « , _ . , . » . . iBin i

w *si/
- - • . y^. \WL.' .,: ._. -jf'TaJwa^it^..• . r̂ ww***

-20-
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TELEPHONE CONVERSATION M E M O R A N D U M

C L I E N T MDEQE PROJ . No. 50086.10

P R O J E C T Olin Chemical D A T E September 25, 1986

T I M E

C A L L T O / F R O M Ran'di Augustine _ R E P R E S E N T I N G Wehran Engineering
- Methuen, MA office

P H O N E No. ext- 2002 _

SUMMARY OF CONVERSATION:

Randi is investigating Raffi and Swanson, Inc. located on Eames Street, Wilmington, MA.
Their facility is located northeast of the Olin site, approximately 300 feet.

During information search, Randi had contacted Joanne Michaud from the Massachussets
National Heritage Program. Ms. Michaud indicated there are no federally endangered
species in the vicinity of Eames Street. She did indicate that several Massachussets
endangered species were in the area.

Documentation to follow. (Not available at time of printing).

Ms. Joanne Michaud
Massachussets National
Heritage Program

100 Cambridge Avenue
Boston, MA 02202

(617) 727-9194

C O P I E S TO: _ BY:

David B. Tompkins

WEHRAN
CONSULTING ENGINEERS
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TELEPHONE CONVERSATION M E M O R A N D U M

5008610
ri i F N T P R O J . No.

P R O J E C T OK" Chemical Company DATE 9/23/86

T I M E

C A L L T O / F R O M Engineering and Health PeptSR E P R E S E N T I N G

P H O N E No. as indicated helow _

SUMMARY OF CONVERSATION:

Carol Coggan - Woburn Engineering Dept. - (617) 933-0700

- Sent copies of municipal system map, wells G,H are wells involved in W.R. Grace - Leukemia
problem. Well not utilized any more. Presently obtain two million gallons per day ffom MDC.

- No information on local wells, they could exist within three miles of site.

Mike Taddeo - Reading Engineering Dept. - (617) 942-0500

- Sent for two copies of municipal system ($7.65)

- No information on private wells

Reading Health Department - will send a list of private wells with addresses

Burlington Engineering Dept. (617) 272-6700

- Will send photocopy of water system; no information on private wells, neither does the Health Dept.

C O P I E S T O : B Y :

David B. Tompkins

WEHRAN ENGINEERING
CONSULTING ENGINEERS



PHASE I

SITE INSPECTION REPORT

APPENDIX B-C

For The
OLIN CHEMICAL GROUP

Wilmington, Massachusetts, Middlesex County

SEPTEMBER 1986

21985

FIELD INVESTIGATION TEAM

WEHRAN ENGINEERING CORP.
Engineers & Scientists
Methuen. MA 01844



APPENDIX B

OLIN CHEMICAL 3007/3004U RESPONSE FORM



OC-10000A

TO Distribution

FROM J.W. O'Grady

SUBJECT Wilmington 3007/3004U Response

AT Various

AT Charleston

DATE August 14. 1986

COPY TO

Please find attached your copy of the subject report as submitted.

(/ J.W. O'Grady ~7?

jmm
Attachment

DISTRIBUTION:
A.M. Houston (w/o documentation)
R.J. McBrien
V.M. Norwood
R.B. Sherwood
M. Townley
D.R. Vaughn
File

WHY FILE THIS COPY' IF YOU MUST RETAIN IT, SPECIFY A DEFINITE RETENTION PERIOD: ONE YEAR OTHEH ..



5WMU

1. Plant D Drum Storage Unit

2. Plant B Drum Storage Unit

3. . By-Product HC1 Tank

4. By-Product Ammonium Hydroxide Tank

5. By-Product Ammonium Hydroxide Tank

6. By-Product Ammonium Hydroxide Tank (Removed)

7. By-Product Ammonium Hydroxide Tank

8. Wastewater Treatment Plant

9. Lagoon I

10. Lagoon II

11. Plant B Pit .. "

12. Calcium Sulfate Landfill

13. Interceptor Well System

14. Lake Poly

15. Acid Pits

16. Trench in the Vicinity of the East and West Warehouses

17. Opex Vicinity of Lagoon I

18. Opex Drums West of West Warehouse

19. Drums North of Lagoon II

20. Septic Tank, Active

21. Tile Field, Inactive

OTHER

22. PCB Capacitor

23. Plant B Production Area and Tank Farm

71/JW08





Clin CHEMICALS

F.O. BOX 348, CHARLESTON. TN 3731O. (O18) 330-4OOO

July 30, 1986

Ms. Lynn Cuslck CERTIFIED MAIL —
U. S. Environmental Protection Agency RETURN RECEIPT REQUESTED
Waste Management Division
J. F. Kennedy Federal Building - Room 1903
Boston, Massachusetts 02203

Re: 01 1n Corporation
Wilmington, Massachusetts
EPA I. D. No. MAD001403104

Dear Ms. Cusick:

As requested, please find attached information prepared pursuant to Section
3007 of the Resource Conservation and Recovery- Act, 42 USC Section 6927, and
Section 104 of the Comprehensive Environmental Response Compensation and Liability
Act of 1980, 42 USC 9604. 01 in purchased this facility on September 15, 1980.
Information contained in this disclosure pertaining to events prior to that date
was developed by searching those records that were available to us and through
employee interviews. Accordingly, we cannot attest to the accuracy or the
completeness of the information prior to Olin's purchase. Should you require
additional information prior to September IS^l lease contact Stepan Chemical
Company , Northfield, Illinois.

eir8 Ulg HMIIi-rnaton, fSc
•** •k"M* *-*--**^irait

For review purposes, the attachments have been divided Into three appendices:
Appendix A contains location maps showing the location of the various solid waste
management units, as well as any other known units whether currently in operation
or not, which hold or have held hazardous substances and from which there have
been reported releases of hazardous constituents. This Information 1s provided ir
response to Questions la and 2a. A topographic map of the facility showing
contours at 5 feet or less (as requested) is not available due to the fact that a
Part B application 1s not being prepared/filed. Alternately, we have provided the
best maps that are available of the facility Including a USGS topographic map.
Also, we are not aware of any drinking water wells or surface water drinking
supplies within 1,000 feet of the boundaries of our facility. The creeks and
streams which flow near and through the facility flow to the Aberjona River.

Appendix B of the attachments contain responses to items b through g for both
questions 1 and 2 as identified in your letter.

studies
contains information pertaining to remedial work, groundwater

d investigation work reports (USEPA) performed at this facility.

O L I N C O R P O R A T I O N



Ms. Lynn Cusick
Page 2
July 30, 1986

Only incidents involving more than the reportable quantity (RQ) as
established by the USEPA have been included in today's submittal. In some other
non-RQ cases, local or state agencies were notified at the time of occurrence.

I trust the enclosed information adequately responds to your inquiries.
Should you have any questions with today's submission, please contact Mr. Jack W.
O'Grady at 615/336-4541.

Very truly yours,

OLIN CORPORATION

Verrill.M. Norwood, Jr

VMN/vrp
040/VMN7
Attachments

cc: Mr. David Berry
Massachusetts Department of
Environmental Quality & Engineering

Division of Solid and Hazardous Waste Management
One Winter St.
Boston, MA 02108

Ruby Sherwood - Stamford



APPENDIX A



LOCATION. MAPS



SWMU

1. Plant 0 Drum Storage Unit

2. Plant B Drum Storage Unit

3. . By-Product HC1 Tank

4. By-Product Ammonium Hydroxide Tank

5. By-Product Ammonium Hydroxide Tank

6. By-Product Ammonium Hydroxide Tank (Removed)

7. By-Product Ammonium Hydroxide Tank

8. Wastewater Treatment Plant

9. Lagoon I

10. Lagoon II

1 1 . Plant B P i t . " . , . .

12. Calcium Sulfate Landfill

13. Interceptor Well System

14. Lake Poly

15. Acid Pits

16. Trench 1n the Vicinity of the East and West Warehouses

17. Opex Vicinity of Lagoon I

18. Opex Drums West of West Warehouse

19. Drums North of Lagoon II

20. Septic Tank, Active

21. Tile Field, Inactive

OTHER

22. PCB Capacitor

23. Plant B Production Area and Tank Farm

71/JW08
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HAZARDOUS WASTE STORAGE UNITS



QUESTION 1;

SWMU: Plant B Drum Storage

b) Type of Unit: Storage Area

. Dimensions: 12 ft. x 18 ft. x 5 in.

Information on how unit was designed, constructed, operated and maintained:
Concrete pad with curb and 6' chain link fence. Gate kept locked except
when drums added or removed. Weekly Inspections.

c) Date in use: 1980-1986. Closure plan submitted April 14, 1986 (see
attached)

d) Quantity and Type(s) of wastes managed in unit: Unit had capacity for up
to 88 drums. Types of waste stored in unit: P105, U028, U154, D008, D001,
M001. See attached Part A for additional Information.

e) Releases of hazardous wastes or hazardous constituents: None

Date: N/A

Quantity: N/A

Type: N/A

f) Information, date and documentation concerning any releases: N/A

g) Corrective actions: None required



QUESTION 1:

SWMU: Plant D Drum Storage

b) Type of Unit: Storage Area

. Dimensions: 18.7' x 46.2' x 5 inch

Information on how unit was designed, constructed, operated and maintained:
Concrete pad with 6* chain link fence. Gate kept locked except when drums
placed in or moved out. Weekly Inspections took place.

c) Date in use: 1980-1986. Closure plans submitted April 14, 1986 (see
attached)

d) Quantity and Type(s) of wastes managed 1n unit: Unit had capacity for up
to 320 drums. Types of hazardous waste stored 1n unit: P105, U028, U154,
D008, D001, M001. See attached Part A for additional information.

e) Releases of hazardous wastes or hazardous constituents: None

Date: N/A

Quantity: N/A

Type: N/A

f) Information, data and documentation concerning any releases: N/A

g) Corrective actions: None required



QUESTION 1;

SWMU: HC1 Tank

b) Type of Unit: Storage Tank

Dimensions: 10,310-gallon fiberglass tank

Information on how unit was designed, constructed, operated and maintained:
Tank located In concrete dike approximately 59 ft. x 18 ft. x 2.5 ft.
Inspected weekly.

c) Date in use: 1980-1986. Closure plan submitted April 1986 (see attached)

d) Quantity and Type(s) of wastes managed in unit: Up to 10,310 gallons of
33.3% by product HC1. HC1 occasionally neutralized and discharged through
on-site treatment plant. See attached Part A for additional information.

e) Releases of hazardous wastes or hazardous constituents: None

Date: N/A

Quantity: N/A -

Type: N/A

f) Information, data and documentation concerning any releases: N/A

g) Corrective actions: None required



Glin
nxn

April 14, 1986

CHEMICALS CROUP

•I XAMM BTKXrr, WILMINGTON, MA OIM7

Mr. Wil l iam R. Cass, Director
DEQE
Division of Solid and Hazardous Waste
One Winter Street, 5th Floor
Boston, Massachusetts 02108

Re: Olin Corporation
Wilmington, MA
EPA ID No. MAD 001403104

Dear Mr. Cass:
i

Olin Corporation hereby requests that the status of its Wilmington facility be
changed from "Interim" to "Generator" only. We are also taking this opportunity
to notify, both the State and USEPA. that Olin is withdrawing its Part A
application and will not be making an- application for a Part B permit.

Attached for your review and approval are closure plans for the units currently
operated at pur facility. These are: 2 drum storage units and a storage tank.
Upon completion of-closure, the drum storage units will be utilized for on-site
accumulation pursuant to 310 CMR 30.340. The tank will no longer be utilized
for hazardous waste storage.

Should you have any questions or comments, please contact Mr. James Martucci at
617/933-4240 or Mr. Jack O'Grady at 615/336-4541.

Siperely,

R. J. McBrien
Plant Manager

RJM/JWO/wsr
cc: Mr. Gary Gosbee, USEPA Region I

Mr. Richard Chalpin, DEQE, Northeast Region
Mr. Greg Erickson, Director Board of Health
Mr. Steve Dreeszen, DEQE, Chief Licensing and Engineering Branch
Mr. J. F. Martucci
Mr. J. W. O'Grady
Mr. R. B. Sherwood

O L I N C O R P O R A T I O N



OLIN CORPORATION
WILMINGTON, MASSACHUSETTS

CLOSURE PLAN

SCHEDULE OF FINAL CLOSURE - PLANT D DRUM STORAGE UNIT

A. Estimated year of closure - 1986

B. Final date waste will be added to this storage unit: April 15, 1986. Unit
will no longer be utilized for storage of waste greater than 90 days after
this date. Unit will be utilized for accumulation per 310 CMR 30.340.

C. Date that all inventory will be removed: 90 days after plan approval

D. Completion of facility decontamination: 135 days after plan approval

E. Final date for. closure completion: 180 days after plan approval

F. Total time to close unit: 180 days

The Department of Environmental Quality and Engineering must be
notified at least six months before closure is expected to begin
and a copy of the latest closure plan must be submitted at that
time.

SEQUENCE OF CLOSURE EVENTS

The Plant D drum storage unit receives wastes from throughout the facility. It
is constructed of concrete and has inner dimensions of 18.7 ft. x 46.2 ft. x
5 in. The estimated maximum capacity of the drum storage unit is 320 drums.

Phase I - Removal of Inventory

A. For the purposes of this Closure Plan, it will be assumed that the unit is
completely full and contains 320 drums of various hazardous wastes
generated at the facility. All of the hazardous wastes stored in drums
will be disposed of in the following manner:

1. Properly label all of the drums in accordance with the applicable
Federal and State transportation regulations.

2. Prepare a hazardous waste manifest before shipment.

3. A transporter who is licensed by the Environmental Protection Agency
and the State of Massachusetts will .haul all of the hazardous waste
stored at this facility to a disposal facility.

4. The disposal facility must have all necessary Federal and State
operating permits.



5. 01 in Corporation will ensure that the hazardous waste manifest used is
properly filled out and returned to the proper authorities.

Phase II - Decontamination of the Facility

A. After removal of all wastes from the unit, the inner area will be
hydroblasted to remove any residues accumulated over its operating life.
All water generated will be tested, and if it meets the parameters of the
facility MDC discharge permit, 1t will be processed through the plant
pretreatment facility. If not, the material will be collected and sent
off-site to a properly permitted facility.

B. On completion of the hydroblasting, any discolored areas will be abrasive
blasted until all residues are removed. All material generated from this
abrasive blasting will be drummed and shipped off-site to a properly
permitted facility. After completion of cleaning, the dike walls and base
will be tested for B1s(2-ethylhexyl) phthalate, sodium azide and EP metals.
Should any be present at significant levels, the unit will be recleaned and
retested.

C. On completion of the decontamination, the unit will be inspected by and the
closure will be certified by an independent Massachusetts registered
professional engineer and by'Olin that the facility has been closed in
accordance with the specifications in the Closure Plan.

47/JW08



OLIN CORPORATION
WILMINGTON, MASSACHUSETTS

CLOSURE PLAN

SCHEDULE OF FINAL CLOSURE - PLANT B DRUM STORAGE UNIT

A. Estimated year of closure - 1986

B. Final date waste will be added to this storage unit: April 15, 1986. Unit
will no longer be utilized for storage of wastes for greater than 90 days
after this date. Unit will be utilized for accumulation per 310 CMP.
30.340.

C. Date that all inventory will be removed: 90 days after plan approval

D. Completion of facility decontamination: 135 days after plan approval

E. Final date for closure completion: 180 days after plan approval

F. Total time to close unit: 180 days

The Department of Environmental Quality and Engineering
must be notified at least six months before closure is
expected to begin and a copy of the latest closure plan
must be submitted at that time.

SEQUENCE OF CLOSURE EVENTS

The Plant B drum storage unit receives wastes from throughout the facility. It
is constructed of concrete and has inner dimensions of 12 ft. x 18 ft. x |. in.
The estimated maximum capacity of the drum storage unit is 88 drums.

Phase I - Removal of Inventory

A. For the purposes of this Closure Plan, it will be assumed that the unit is
completely full and contains 88 drums of various hazardous wastes generated
at the facility. All of the hazardous wastes stored in drums will be
disposed of in the following manner:

1. Properly label all of the drums in accordance with the applicable
Federal and State transportation regulations.

2. Prepare a hazardous waste manifest before shipment.

3. A transporter who is licensed by the Environmental Protection Agency
and the State of Massachusetts will haul all of the hazardous waste
stored at this facility to a disposal facility.

4. The disposal facility must have all necessary Federal and State
operating permits.



5. 01 in Corporation will ensure that the hazardous waste manifest used is
properly filled out and returned to the proper authorities.

Phase II - Decontamination of the Facility

A. After removal of all wastes from the unit, the inner area will be
hydroblasted to remove any residues accumulated over its operating life.
All water generated will be tested, and if 1t meets the parameters of the
facility HOC discharge permit, it will be processed through the p'ant
pretreatment facility. If not, the material will be collected and sent
off-site to a properly permitted facility.

B. On completion of the hydroblasting, any discolored areas will be abrasive
blasted until all residues are removed. All material generated from this
abrasive blasting will be drummed and shipped off-site to a properly
permitted facility. After completion of cleaning, the dike walls and base
will be tested for Bis(2-ethylhexyl) phthalate, sodium azide and EP metals.
Should any J>e present at significant levels, the unit will be recleaned and
retested.

C. On completion of the decontamination, the unit will be inspected by and the
closure will be certified, by an independent Massachusetts registered
professional engineer and by Olin that the facility has been closed in
accordance with the specifications in the Closure Plan.

47/JW08



OLIN CORPORATION
WILMINGTON, MASSACHUSETTS

CLOSURE PLAN

SCHEDULE OF FINAL CLOSURE - BY-PRODUCT HC1 TANK

A. Estimated year of closure - 1986

B. Final date waste will be added to this storage unit: April 15, 1986. Unit
will no longer be utilized for storage of wastes for greater than 90 days
after this date.

C. Date that all inventory will be removed: 90 days after plan approval

D. Completion of facility decontamination: 135 days after plan approval

E. Final date for closure completion: 180 days after plan approval

F. Total, time to close unit: 180. days

The Department of Environmental Quality and Engineering must be
notified at least six months before closure is expected to begin
and a copy of the latest closure plan must be submitted at that
time.

SEQUENCE OF CLOSURE EVENTS

The by-product HC1 tank is constructed of fiberglass and has a volume of
10,310 gallons. It contains 33% hydrochloric acid. It is located in a concrete
dike approximately 59 ft. x 18 ft. x 2.5 ft. For the purposes of this Closure
Plan, it is assumed that the tank is completely full at closure.

Phase I - Removal of Inventory

A. For the purposes of this Closure Plan, it will be assumed that the unit is
completely full and contains 10,310 gallons of liquid muriatic acid
generated at the facility. The material will most likely be neutralized at
the facility and discharged through our pretreatment plant per our MOC
permit. However, for the purposes of this Closure Plan, it will be assumed
that the material will either be shipped out in bulk or drummed prior to
off-site disposal as this would cause the greatest expenditure of funds.
The following steps will be taken:

1. Proper labeling of all drums in accordance with applicable Federal and
State transportation regulations or proper placarding of the hazardous
waste bulk transport vessel.

2. Preparation of a hazardous waste manifest before shipment.



3. Use of a transporter who is licensed by the Environmental Protection
Agency and the State of Massachusetts for hauling of the hazardous
waste stored in this unit to a disposal facility.

4. The disposal facility must have all necessary Federal and State
operating permits.

5. Olin Corporation will ensure that the hazardous waste manifest used is
properly filled out and returned to the proper authorities.

Phase II - Decontamination of the Facility

A. After removal of all wastes from the storage tank, the tank will be washed
with a neutralizing agent to remove any remaining waste. All cleaning
material generated will be tested and if it meets the parameters of the
facility MDC discharge permit, it will be processed through the plant's
pretreatment facility. If not, the material will be collected and sent
off-site to a properly permitted facility. After cleaning, the tanks will
be either sold for reuse or salvaged.

B. After removal of the storage tank, the diked area will be hydroblasted to
remove any residues accumulated, over its operating life. As stated in A
above, all water generated will be tested and if it meets the parameters of
the facility MDC discharge permit, it will be processed through the plant's
pretreatment facility. If not, the material will be collected and sent
off-site to a properly permitted facility. Since this unit only contains
by-product hydrochloric acid, any incidental material remaining in concrete
after cleaning would be neutralized by the concrete itself. Therefore, no
testing of the dike walls or base will be necessary.

C. On completion of the decontamination, the unit will be inspected by and the
closure will be certified by an independent Massachusetts registered
professional engineer and by Olin that the facility has been closed in
accordance with the specifications in the Closure Plan.

47/JW08



Glin CHEMICALS
13O LONG RIDGE ROAD. STAMFORD. CONNECTICUT O09O4

April 27, 1984

Ms. Nancy Wrenn
Division of Hazardous Waste
DEQE
One Winter Street
Boston, MA 02108

Re: Revised Hazardous Waste Permit Application
01 in Corporation - Wilmington Plant
EPA I.D. No. MAD001403104

Dear Ms. Wrenn:
t

Please find attached revised Forms 1 and 3 for Olin Corporation's Wilmington,
Massachusetts plant. Since the original submission on November 17, 1980, Olin
Corporation has submitted two revisions-to its RCRA Part A permit application.
The first was submitted on January 26,' 1983 and 'in a letter dated March 17, 1983
from the USEPA it was indicated that the amendment had been incorporated into
our file. The second amendment was submitted on June 30, 1983 (copy attached)
requesting the removal of two 15,000-gallon storage tanks and is currently under
review. When the June 30, 1983 request is approved, the facility will have two
drum storage units and one storage tank unit remaining at the facility.

The purpose of today's request is to allow for the movement of the storage tank
to a diked area meeting the requirements of Mass. 310 CMR 30.694 for secondary
containment of above ground storage tanks. Due to space limitations, it is not
feasible to upgrade the current containment area to provide for 110% volume of
the tank as required in 310 CMR 30.694. Therefore, Olin Corporation requests
that its Part A interim status application be revised as provided for in 310 CMR
30.099(a) which allows modification of interim status permits when such
modification does not constitute an increase in design capacity.

We wish to also take this opportunity to make some clerical and administrative
revisions to our interim status permit. These include:

Form 1, Item X, A - Since the original submission, the plant has been -issued an
NPDES permit and the number is reflected in this section.

Form 1, Attachment 1, Existing Environmental Permits - This section has been
updated to reflect existing permit status.

IV, Line 6, Page 3 of 5 - The designation of storage of this material in S02,
tanks, h~as been removed. This designation should have been removed when the
request to remove the two 15,000-gallon storage tanks, was submitted on June 30,
1983. These storage tanks were never used for hazardous waste storage.

O L I N C O R P O R A T I O N



Ms. Nancy Wrenn
Page 2
April 27, 1984

Form 3, Item IV, Line 8, Page 3 of 5 - The estimated annual quantity of this
material has been changed from 45 tons to 250 tons. The primary uses of this
material, by-product HC1, 1s for use as' a feedstock in another production
process and neutralization of other waste streams at the facility. On occasions
when market demand for products 1s reduced, some of this material is neutralized
and discharged through our MDC-permitted treatment facility. Therefore, the
annual amount of this material can vary dramatically.

Form 3, Item V, Page 5 of 5 - The facility drawing has been revised to show the
new location of the bulk storage tank.

For your convenience, a complete Form 1 and Form 3 are being submitted to be
inserted into our file. This revised application supercedes . all previous
submissions except to the extent that previous submissions established timely
compliance.

•

We would appreciate your assistance in acting on this revision expeditiously as
we are prepared to move the tank to the upgraded containment area upon written
approval from your department. As always, your cooperation is appreciated and
should you have any questions concerning today's revisions, please do not
hesitate to contact Mr. J. W. O'Grady at 615/336-4541.

Sincerely,

OLIN CORPORATION

F. A. Eakin ,rP
Vice President ^
Manufacturing & Engineering

FAE/JWO/vrp

cc: Mr. Jacob Edwards
Date Waste Programs
U. S. Environmental Protection Agency
Room 1903
J.F.K. Federal Building
Boston, Massachusetts 02203

Northeast Region DEQE
323 New Boston Street
Woburn, MA 01801



Pleaw punt or WP« m the unih*d«J »r«M only
• f fill-in intt i't sofCeH for tlin type, i.t.. I2etnrtcten/if>chl.

FORM
:S\ &

GENERAL

farm Aooroved OMfl <Vo. / 55•

O.». CNVIKONMKNTAl. PROTECTION ACZCNCY

GENERAL INFORMATION

(K»»d f*« "Central Inttructiont
M A D 0 0 1 4 0 3 1 0 4

I. EPA I<D. NUMBER \,

ilt rAC

V. UNO Aqones

^^ss
II. POLLUTANT CHARACTERISTICS

If • preprinted lebel h« been provided, cfflx
it In the designated tpeca. Review tfie Inform,
itton carefully; if tny of It is irrorrect. crou
through It end enter the correc? data in the
appropriate fill-in area below. Ulto. if try of
the preprinted data It ibwnt Ian mt to tf>*
Ifft of &• M*i iptct Ilia Hie Mormttion
thtt tfiouU Wlttrl. plus* prav>d« It In tht
preccr fill-in until! txlow. II th« Itbel i>
complete «nd correct, you rw*d not complttr
Inmi I, III. V. and VI <MC*PI W-ff wtilef
mutt o* ccmpittfd rrytrdlat). Compltu it
Itwnt l( no Itbtt hat bMn provktad. Rtftr n
th« ImtractkMM for detailed tt*m dnerlc
tton* and for tht Itotl •utborlntlon* und*
whichthhdm*Iteollactad. ^-"'i^

INSTRUCTIONS: Complnt A ttnufb J to ditwmiM whtthv you iw*d to submit My p«rmit ippllcidon forou to tiw EPA. If you tnmtr "y«" to any
quKtlont, you must wamit thit form and tha wpplcnunul form Uftto1 in tht panmhtdi foiiowini UN quntion. Mark "V to thi box in thi third column
If tiw tupplfmontai form it atadMd, H you anmor "no" to loth qutttion, you natd not wbmit my of thaw forms. You miy annvir "no" if your activity
to uciudtd from pormft romiirMMtt; SH Soction C of tho ImtnietlOM. SN also. Section 0 of thi Inttructiont for dtflnWofH of bold-tod ttmi.-'

^wWajrejciric au«*moNO .-•-*•.»•.,•, .U—

A.* I* thi* facility a
•.'-•'which retula In a •f MM OX?

Doe* or will thai facility Mftner witting or firrjpoeidj

"oquetie animal production facility which mult* In a
• rietHarg* to weter* of the UX? (FORM 2B) • < -,>:•—

O. U thi* a prapoiad facility f«(A»r tfi«t' C. It thli » facility which currently remit* in
to tmtan of UM US. othar than than

' ; A or B ibov«? (FORM 2C)
In No In A or t tbvnl which «HM raault hi a dlachara* to

tattn at tha UX? IFORM 2D>

E. Dot* or will this facility traat.
haurrfouawa*ta»?<FORM3) ..

Mora, or dlapota of Yes

C. Do you'or will you ir̂ ect at tha leoirty any produced'
•, water or other fluid* which are brought to the turfece
•' In connection with conventional oil or natural ge* pro-
.:. duction. Inject fluid* uaad for enhanced recovery of

' "oil or natural gel. or infect fluid* for ttorega of liquid
" hydrocarbon*? (FORM4I "•' - ••"'• •• ••' •

F. Do you or will you ln|aet at thai faculty Induttrial or
municipal effluent balow tha lowermon ttratum corv-
tainlng, within ono quarter mlta of tha well bora,
underground aourcea of drinking watarf (FORM 41

H. Do you or will you Inject at thto raclllty fluid* for cpe-
eial piocaaiai men a* mining of eulfur by tha Fratch

• procaM, wlution mining of mbwrali. In tin eombu*-
tton of foMil fuel, or recovery of gaothermet energy 7
(FORM 41 •v

I. I* thn facility a , .
,"one of the » Indutthel cetegorie* lined in the-In-

end which wiB potemlelry emit 100 tone
year of any ear puMuient regulated under the

Air Act and may affect er be located in an
ettelnmem area? (FORM 5>

I* thi* facility a propoied iteUonery aeurce which n
NOT one of the 28 Induevlal cetegorla* Ihted In the

-Watructlont and which wlH potentially emit 250 ton*
' per yeer of any air pollutant regulated under the Clean
Air Act end may effector be located In en attainment

III. NAME OF FACILITY

C O R P O R A T I O N

IV. FACILITY CONTACT
A. KAMI * TITU* flex. flnt. * m. ̂ MONC tfrt* tod* t

M c B R I E N R O N A L D J. P L A N T M G R.

V. FACILITY MAILING AOORCSS

5 1 E A M E S STR E ET

I I I 1

0 1 8 8 7W I L M I N G T O N

VI. FACILITY LOCATION
A. eTNCKT, ROUT* MO. OH OTH«* »*ICIFIC

5 1 G A M E S S T R E E T

M I D D L E S E X

W l L M I N G T O N

CON IKJUt



CONTINUED PROM THE FRONT

Industrial Organic Chemicals

VIII. OPERATOR INFORMATION

I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I I

O L I N C O R P O R A T I O N OS YES'O NO
'* •

c. BTATua or orinATOM ffiiivr (A* tpprovrteM temrtorn tt« Mfwtr «o»;If "Otlttr 0. PHONC forvacoJtA no.) :..-..
• PUBLIC tot*tr MM/M«mi or IHM;

S - STATE • ..>:̂ . O • OTHER (ifttlfr) Vi51?-SL~<A> ' -'
P-PRIVATE ••«'*••? -•• •'• . » • • • - . .- .:;'?**~-;̂ -" ^r*--.

K. •TKCBT ON P.O. BOX ••"".•?•.• '."'"' ••.''*•''.•*''.''•:*•'••'.

1 2 0 L O N G R I D G E R O A D

; •• i>W:M - XT »•",.;.•.... F. CITY OM TOWN

I i I i i i i i III

S T A M F O R D
ll TO faeUlty looted on Indian I.

YES '-Vijfi) NO ; : « ? ' -

X. EXISTING ENVIRONMENTAL PERMITS
A. NPOKS IDItehtntt n> Surftcf fropottd Souretsl

M A 0 0 0 5 3 0 4 g

•. uic (Un<Hrmun4 Inaction of Fluid*)

SEE ATTACHED

TER I M S T A T U S

Attach to this application • topographic map of tht ana axtandlng to at Itast ont mlla beyond proptrty boundtrias. The map must show
the outline of the facility, the location of each of Its existing and proposed Intake and discharge structures, each of its hazardous waste
treatment, storage, or disposal facilities, and each well where It Injects fluids underground. Include all springs, rivers and other surface
water bodies In the map area. See Instructions for precise requirements. " " i " : > . * ^ ^ ^ » * l , « A v : ' ' '

XII. NATURE OP BUSINESS Cpramdr • brill dncrtptlonJ

Manufacturer of chemical blowing agents, antloxidants, stabilizers and
other specialty chemicals for the rubber and plastics industry.

certify under penally of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted
qased on my inquiry of the person or persons who manage the system, or those persons directly responsible for aath*rmn
the information, the Information submitted Is, to the best of my knowledge and belief, true, accurate and complete I Tm
aware that there are significant penalties for submitting false Information, Including the possibility of fine and imprisonment
• or^ knowing violations* * * •• //• . .

». NAME ft OFFICIAL TITUI ItVOt Otprint)

".A. Eakin, Vice President
...anufacturing and Engineering

C. O A T C 1ICNCO

COMMENTS FOR OFFICIAL USE ONLY

tHA Form 3510-1 16-80) REVERSE
Revised U /27 /84



Olin Corporation
Wilmington, Massachusetts Plant
MAD001403104

FORM 1 - ATTACHMENT 1 (Revised 4 /27 /84 )

H.C.: Forms 1 and 2C were submitted on May 5, 1982.

II.E.: Original Forms 1 and 3 were submitted on November 17, 1980.

X. Existing Environmental Permits

1. Letter of Approval to Operate Sanitary Landfill
dated January 9, 1975.

2. Industrial User Discharge Permit, Metropolitan
District Commission, Dated July 7, 1982.

3. Letter of Approval to Construct Gypsum Storage
Lagoon No. 1, dated July 16, 1971.

4. Letter of Approval to Construct Gypsum Storage
Lagoon No. 2, dated September 10, 1973.

5. Letters of Approval to Construct Bag Collection
Systems dated July 12, 1983 and July 18, 1974.

6. Letters of Approval to Construct and Operate an
Air Scrubber dated October 20, 1982 and July 28,
1983.
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U S. ENVIRONMENTAL PROTECTION AGENC

HAZARDOUS WASTE PERMIT APPLICATION
CoatoJidttfd Ptmitt Prognm

nformatton It required undir SftHon 300S of RCKA.t

I. EPA I.D. NUMBER 1

KOR OFFICIAL USE ONLY
APPLICATION! OATC RECEIVED

EPROVEO

II. FIRST OR REVISED APPLICATION^
B below (mar* ant oo* only! to indicate whether this is the first application you are submitting for vovr facility or -01 . .« -y." ir. IK. .nnrnar,<» ho. ,o

rev?id aop* c«ion l? ,̂Tyour fV,« < y o u already know your facility', EPA I.D. Numbar. or if this i, . rev.sed appl.cation. enter > w ,,c.l,,V«
EPA 1.0. Number in Item (above.
A. FIRST APPLICATION rploce on "X1' t«tou> end proi> '*« "»• appropriate Hate)

Qi. CXISTINO FACILITY •ititttni" fotttlty.
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11—11

FOB NEW fACILITir '
PHOVIOK. THCOAT l
(vr. rno.. v JuvJ OPCR>
TION BEGAN OR IS
CXPCCTCO TO BEGIN

MA» A RCRA PERMIT

ill PROCESSES - CODES AND DESIGN CAPACITIES

A. PROCESS CODE - Enter trx cod* from the Hit of preetn eodM below thet bxt dxeribM eech proceu to be uted it the facility. Ten linet are provided lor
entering codei. If more llnei ere needed, enter the eodcrV In th« tp«ce provided. If • proem will be used that it not included in the list of codes below, the*
detcribe tne procui (including id cttttfi etfucity) in th» *p*«» provided on the form llttm III-CJ.

B. PROCESS DESIGN CAPACITY - For each cod* enwred in eotumn A wiMr the capMlty of the prootM,
1. AMOUNT - Enter the amount.
2. UNIT OF MEASURE - For each amount entered in column 8(1). enter the cod* from the Hit of unit measure code* below that describe* the unit of

measure used. Only the units of meeour* that an listed below should be u*ed.

PROCESS

PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS
CQQf riFSIfiN CAPACITY PROCESS.

PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS
CODE DESIGN CAPACITY
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CONTAINER (borrtk drum. «tc.J
TANK
WAITC PI UK
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Disposal!
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j UI.PHOCESSES^ronrrnu.;^ fJ.Jy ^^^C. SPACE FOR ADDITIONAL. PROCESS CODES OR POR DESCRIBING OTHER PROCESSES ICOtU "T04">. FOR EACH PROCESS ENTERED HERE
NCUUOE DESIGN CAPACITY.

•^i'̂ -.^^j IV. DESCRIPTION OF HAZARDOUS WASTES^
'•A. EPA HAZARDOUS WASTE NUMBER - Enter the four-digit numoer from 4O Cr-fl. Subpart O lor eacn nsteo hazardous waste you will hancie. ir you
• handle hazardous wastes which are not listed in 40 CFR. Subpart D. enter the four-digit numberlW from 40 CFR. Subpart C chat describes the charactens-
] tics and/or the toxic contaminants of those hazardous wastes.

j a. ESTIMATED ANNUAL QUANTITY - For each listed waste entered In column A estimate the quantity of that waste that will be handled on an annual
J basis. For each characteristic or toxic contaminant entered In column A estimate the total annual quantity of alf the non-listed wasted that will be handled
I which possess that characteristic or contaminant. * „ ...

C. UNIT OF MEASURE - For each quantity entered In column B enter the unit of measure code. Units of measure which must be used and the appropriate
e(Vi»« mrn*

FMGLISH UNIT OF MEASURE CQOE METRIff UNIT OF MEASURE
POUNDS.
TONS. . .

. P

.T
KIUOQRAMS..

METRIC TONS.

{ If facility record* uia any other unit of measure for quantity, the uniu of maaiure must be converted Into one o1 the required units of measure taking into
j account the appropriate density or specific gravity of the west*.

| D. PROCESSES
I 1. PROCESS CODES:
I For listed hazardous waste: For each listed hazardous wast* entered in column A select the codeM from th* list of process codes contained in Item III
I to indicate how th* waste will be stored, treated, and/or disposed of at the facility.

!
For non-listed hazardous wastes: For each characteristic or toxic contaminant entered In column A, select the coded/ from the list of process codes
contained in Item III to indicate all the precede* that will be used to store, treat, and/or dispose of all the non-lined hazardous wastes that potsns

; that characteristic or toxic contaminant.
I Note: Four (paces are provided for entering process code*. If more are needed: (1) Enter the first three as described above; (21 Enter "000" in the
j extreme right box of Item IV-OU); and (3) Enter in the space provided on page 4, the line number and the additional codefe;.

• 2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form.

! NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by
> more than one EPA Hazardous Waste Number shall be described on the form as follows:
I 1. Select one of the EPA Hazardous Waste Numbers end enter It in column A. On the same line complete columns B.C. and 0 by estimating the total annual
' quantity of th* waste and describing all the processes to be used to treat, store, and/or dispose of th* waste.
I 2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe th* weste. In column 0(2) on that line enter
I "included with above" and malt* no other entries on that line.
: 3. Repeat step 2 for each other EPA Hazardous Watte Number that can be used to describe the hazardous waste.
1

EXAMPLE FOR COMPLETING ITEM IV (ttiown in lint numbtn X~ t. X-2. X-3. ind X-4 bttow) - A facility will treat and dispose of an estimated 900 pounds
, ?cr year of chroma (havings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wjstci
' ire corrosive only and there will be an estimated 200 pounds per year of each weste. The other weste is corrosive'and igniteble end there will b« an estimated

100 pound! per year of that waste. Treatment will be in en incinerator and disposal will be in a landfill.
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IV D f c b C K l l ' T l O N OF H A Z A R D O U S WASTES (c,>ntinuctll .^^—-~—^-^ .-.-.̂  -——~
i"e. USE THIS SPACE TO LIST ADDITIONAL. PROCESS CODES FROM ITEM D(l) ON PAGE J.

I V. FACILITY DR
All existing facilities must include in iht space provided on page 5 a scale drawing of the facility (u» inttruetiont for mart diuitl.

VI PHOTOGRAPHS

All existing facilities must include photographs (aerial orground-levit) that clearly delineate all existing structures: existing storage,
treatment and disposal areas: and sites of future storage, treatment or disposal areas (see instructions for more detail).

"" FACILITY GEOGRAPHIC LOCATION^
LONOITUDE (dctmt. mtnutrt. £ iccondiiLATITUDE (ittrtn, minute*. * mondt)

J A. if the facility owntr it »l»o iht facility operator as lilted in Section VIM on Form 1. "Central Information", plac* an "X" in the box to the led and
ikip to Section (X below.

B. If the facility owner ii not the facility operator at luted in Stction VIII on Form 1, complete the following Itimi:

1. NAMC Or FACILITY') UCQAL OWNER 2. P M O N C NO. (area toil*' \ no i

1. STREET OR P.O. BOX 4. CITY OR TOWN S. ZIP CODE

ix. O W N E R C E R T I F I C A T I O N ^
I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the system, or those) persons directly responsible for gathering
the information, the Information submitted Is, to the beet of my knowledge and belief, true, accurate, and complete. I am
aware that there are significant penalties for submitting false) Information, Including the possibility of fine and imprisonment
for knowing violations.

A . N_AM r t 8. SIGNATURE

'?,/! A,
l rj^-n C . D A T E S I G N E D

F.A. Eakin, Vice President
Manufacturing and Engineering

\ . U f F . R A 1 0 R C f c K T I F I C A r i O N !!*!!!
/ certify under penalty of law that I have personally examined and am familiar with the information submitted in this j/ii/ .ill.
(inrumenrs. and thjt based on my inquiry of those individuals immediately responsible for obtaininq the information. I he/ieve in.it the

>>tted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information.
i the possibility of fine and imprisonment.

O. SIGN ATURC C. D A T E S I O N t Q

Revised 4 /27 /81 PAGE 4 OF 5
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Entrance

10,310 Gal.
Bulk Storage Area1

60' X 18' Approx.T
I \

Drum Storage Area
12' X 20' Approx.

Drum Storage Area
20' X 46' Approx.
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Olin C H E M I C A L S GROUP

130 LONG RIOCI ROAD, STAMFORD, CT O«9O«

WILLIAM A. OPPOLD
June 30, 1983Sanlor Vic* Pr»*ld«nt

Minufiourlnc tntf Encm»«rtDC

Mr. William Cass, Director
Division of Hazardous Waste
Department of Environmental

Quality Engineering
Commonwealth of Massachusetts
One Winter Street
Boston, MA 02108

Re: Revised Hazardous Waste Permit Application **
Olin Corporation-Wilmington Plant
EPA I.D. No. MAD001403104

Dear Mr. Cass:

On November 17, 1980, Olin Corporation submitted a RCRA permit application,
(I.e., Forms 1 and 3) for its Wilmington, Massachusetts plant. This original
submission was revised on January 26, 1983. Today, we are revising our
application in order to remove two 15,000-gallon storage tanks. These tanks
were included in our original submission to store RCRA hazardous wastes.
However, these tanks were never used for the storage of hazardous wastes and the
need to keep these tanks available for hazardous wastes storage no longer
exists. Form 3, Part III, A and B, Page 1 of 5, has been revised to delete S02,
30,000 G,. Also on Page 5 of 5, we have removed the 30,000-gallon bulk storage
area shown in the northern corner of the property. For convenience, an entire
Form 3 is being submitted and should be inserted in our file. This revised
application supercedes all previous submissions except to the extent that
previous submissions establish timely compliance.

Thank you for your assistance in this matter and if there are any questions
concerning the above changes, please contact Mr. J. W. O'Grady at 615/336-4541.

Sincerely,

W. A."0ppo

WAO/JWO/vrp H

cc: U. S. Environmental Protection Agency
Region I
Permits Branch
P. 0. Box 8748
Boston, MA 02114

O L I N C O R P O R A T I O N



i~*-.i !•( soacce for i tyoe. i.e.. 12 cftrtctert/inchl form AoorovrV O'.'S >Vo J Sj-Ji Ju'-^

FORM

3 ?/EPA
U.S. IN VIBONMINTAL. PROTECTION AGENCY

HAZARDOUS WASTE PERMIT APPLICATION
Contolidtttd Ptrmitt fragrtm

IT'iti information ii rtguirrd under Section 3005 of KCRA.I

1. EPA l.D. NUM3ER2:~J.\.''JL*.-,f^.

A J D | O

FOR OFFICIAL USE ONLY
APPLICATION! D A T E R C C C I V E D! D A T E R C C C I V

I fy "io t dpi
COMMENTS

F I R S T OR REVISED APPLICATION iW^1™*5*
Piace an "X" in the appropriate box in A or B below Imarlt ona box only! to indicate whether this is the first application you are submitting for your facil ity O' ,-
revised application. If this is your first application and you already know your facility's EPA 1.0. Number, or if (his is a revised application, enter your facility's
EPA 1.0. Number in Item I above.
A. FIRST APPLICATION (place on "X" otloui end prouidt ttu appropriate date)

• '• I. EXISTING FACILITY fS«« ln«tructioru for definition of "txiilinf" facility.
"fT1 Complete item afloat.)

jl.NEW FACILITY lCnr»iplcfc turn t>tiou;.>

POM EXISTING FACILITIES. PROVIDE TMC DATE fyr.. mo., * de\l
OPERATION BEOAN O« THE DATE CONSTRUCTION C O M M E N C E D
(UM M« bom to In* ttftl

ILL

FOR NtW TACILITIC '
PROVIDE TMC O A T C
IT., mo., i da\l OPCn .
TION BCGAN OH I]
C X F C C T C O TO BEGIN

•".' ftfeV iSClS A P P U C A Y ' l N (plact on "XMI below and compl.l. J(«m
[j^t. rACICITV HAS INTERIM STATUS

111. PROCESSES - CODES AND DESIGN CAPACITlES

A, PROCESS CODE - Enter the cod* from trie lift of proem eodM below thjt bttt dmeribM tach proceu to be used it the facility. Ten linet are provided for
entering code*. If more linet art nesded. enter the codefr/ in the fpacs provided. If a procett will be uied that it not included in the lut of codes below, then
describe the process iincludine la Onion opacity I in the space provided on the form (Ittm III-C).

B. PROCESS DESIGN CAPACITY - For each code entered In column A enter the capacity of the process.
1. AMOUNT - Enter the amount. ' *••
2. UNIT OF MEASURE - For each amount entered In column B(1), enter the code from the list of unit measure codes below that describes the unit of

measure used. Only the units of measure that are listed below should be used. ..

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
' CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS

PROCESS CQQE OPSIGN CAPACITY PROCESS CODE DESIGN CAPACITY

. FACILITY HAS A RCRA PCR-IIT
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would cover one eerr to •
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ator*. Dttcrlk* the proetuti in
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LITERS PER DAY
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UNIT OF MEASURE CODE UNIT OF MEASURE CODE
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11. PROCESSES
C SPACE FOR ADDITIONAL PROCESS COOES OR POR DESCRIBING OTHER PROCESSES (code '

' INCLUOC DCSICN CAPACITY.
FOR EACH PROCESS ENTERED MERE

A. EPA HAZARDOUS WASTE NUMBER — Enter tlielour^gi^umDerfrom 40 CFR. Subpan 0 (or ttcn luted hazaroous w«tt you mill hanoie. it you
handle hazardous wastes which ere not lifted in 40 CFR, Subpirt 0, enter tht four-digit numberfe) from 40 CFR, Subpirt C th*t describes the characters-
tics and/or the toxic contaminants of thoM hazardous wanes.

3. ESTIMATED ANNUAL QUANTITY - For each lined weete entered in column A estimate tht quantity of that wane that will bt handled on an annual
bam. For each characterinic or toxic contaminant entered In column A attimatf the total annual quantity of all the non—lifted wattefrj that mill be handled
which pouen that characteristic or contaminant. _ , .

J. UNIT OF MEASURE — For each quantity entered in column B enter the unit of meawre code. Units of measure which must be uted and the appropriate
codes are:

CMf.l l$H UNIT OP MEASURE _CQD£_ METRIC UNIT OF MEASURE CODE_
POUND*.
TONS. . .

. P

.T

KILOGRAMS. .
MCTRIC TON*.

. K
, M

If facility records use eny other unit of measure for quantity, the units of measure must be convened into one of the required units of measure taking into
ount the appropriate density or specific gravity of the waste.

J. PROCESSES
1. PROCESS COOES:

For lined hazardous weete: For each lotted hazardous watte entered In column A select the codaftj from the list of process codes contained in Item III
to indicate how the waste will be stored, treated, end/or disposed of at the facility.
For non-listed hazardous weatec: For each characteristic or toxic contaminant entered in column A, select the code ft; from the list of procsts codes
contained in Item III to indicate all the processes that will be used to itore, treat, and/or dispose of all the non-lined hazardous wanes that pouest
that characteristic or toxic contaminant.
Note: Four spaces are provided for entering procets codes. If more are needed: (1) Enter the first three as described above; 12) Enter "000" in the
extreme right box of Item IV-OU); and (3) Enter in the space provided on page 4, the line number and the additional codefty.

2. PROCESS DESCRIPTION: If a code Is not listed for a process that will be used, describe the process in the space provided on the form.

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wanes that can be described by
nore than one EPA Hazardous Wane Number shall be described on the form as follows:

1. Select one of the EPA Hazardous Waste Numbers and enter It in column A. On the same line complete columns B.C. and 0 by animating the total annual
Quantity of the wane and describing ail the processes to be used to treat, nore, and/or dispose of the waste.

2. In column A of the next line enter the other EPA Hazardous Wane Number that can be used to describe the wene. In column 0(2} on that line enter
"included with above" and make no other entries on that line.

3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous wane.

£XAMPLE FOR COMPLETING ITEM IV ftnown in lint mimbfnX-1. X-2, X-3. ind X-4 t»low) -A facility will treat end dispose of an estimated 900 pounds
D»r year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treet and dispose of three non-listed wastes. Two wastes
ire corrosive only and there will be an estimated 200 pounds per year of each wane. The other wane Is corrosive and ignitable and there will be an estimated
100 pounds o«r year of that waste. Treatment will be in an Incinerator and disposal will be in a landfill.

u
56
J Z

\ - \

\

X-3

y_i

A. EPA
HAZARD.
WASTE NO
itnttr codrl

K

J

D

D

0

0

0

0

5

0

0

0

4

2

1

i

B. ESTIMATED ANNUAL
QUANTITY OF WASTE

900

400

100

C. UNIT
OP MCA-

SURC
Itnttr
co4t)

P

P

P

D. PROCESSES

t. PROCESS COOES
(•nttrl

1 1

r o 3
i i

T 0 3
i i

r o 3

D 8 0
1 1

£ 1 5 0
i i

D 8 0

i i

i i

i i

i i
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T
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D
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0
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0
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1
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. D E S C R I P T I O N OF H A Z A R D O U S WASTES {continued/^
'E. USE THIS SPACE TO LIST ADDITIONAL PROCESS COOES FROM ITEM O|l) ON PAGE 3.

I.O. NO. ttnltr from fait I) .

II tinting facilmet mmt include in tht ipace provided on page 8 a tcale drawing of tne ficiliw lift mitruetiont for mart at ml I.

. I. PHOTOGRAPHS

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage.
reatment and disposal areas: and sites of future storage, treatment or disposal areas (set instructions for more detail).

_ ACILITY GEOGRAPHIC LOCATION^
LATITUDE Idtirtti. mmum. * Hfondtt \ LONOITUOB fdeirtM. minuttl. t Mcondjj

W

VIM. FACILITY OWNER.
y"l A. If the facility owner it ilto the facility operator ai lilted in Section VIII on Form 1, "General Information", place an "X" in the box to tht left and

ikip to Section IX below.

B. If the facility owner ii not the facility operator at lined in Section VIII on Form 1. complete the following itemi:

1. NAMC or FACILITY'S LCOAU OWNKM 2. PMONC NO. larta cotU i, no I

• nl I"

1. STHCCT OH P.O. BOX *. CITY OR TOWN (. ZIP COOC

cemfy under penalty of law that I have personally examined and tm familiar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information. I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information,
Deluding the possibility of fine and imprisonment.

*.. NAMC (print of t\p*t

W. A. Oppold, Sr. Vice President
Manufacturing and Engineering

C. OATC IICNCO

C. OPERATOR CERTIFICATION

/ cfnfy under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached
•1 ients, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the
u~ ..,ned information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information.
ncluaing the possibility of fine and imprisonment.

a SIGNATURE C D A T C S I G N C U

PA Fextn 351O-3 (6-8OI PARF A OP *, C.OMU.
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AMMONIUM H.YDROXIDE.TANKS



QUESTION 1:

SWMU: Ammonium Hydroxide Tanks

b) Type of Unit: Storage Tanks

Dimensions: 15,000/15,100/8,000/10,000-gallon, all carbon steel, all diked

Information on how unit was designed, constructed, operated and maintained:

1) 15,000 gallon - Plant B tank farm, diked

2) 15,100 gallon - West of Plant C-3, out-of-service and removed

3) 8,000 gallon - Plant 0 tank farm, diked

4) 10,000 gallon - Treatment plant, diked

c)

d)

e)

f)

9)

Date in use: 1) 1983 to present
2) Unknown to 12/83
3) 2/84 to 7/86
4) 9/82 to present

• from
Kempore process stored prior to being neutralized'ariclHTscharged to POTW.

Releases of hazardous wastes or hazardous constituents: None known

Information, data and documentation concerning any releases: None

Corrective actions: None required



WASTEWATER -TREATMENT SYSTEM



QUESTION 1:

SWMU: Wastewater Treatment Plant

b) Type of Unit: Treatment/Neutralizatlon/Settling

Dimensions: System utilized 7 tanks, 1 sump and 2 settling ponds to treat
process wastewater prior to discharge to POTW

Information on how unit was designed, constructed, operated and maintained:
Acid stream is treated with lime and sent to one of two lagoons to allow
settling of calcium sulfate sludge. Supernatant returned to clarifier and
discharged to POTW. Other process streams are neutralized using HC1 or
ammonium hydroxide, then sent to the clarifier and discharged to POTW.

c) Date-in use: 1971-curre.it

d) Quantity and Type(s) of wastes managed in unit: Average flow 250,000 gpd,
typical composition sulfates 800-1200 ppm, chlorides 350-3500, trace
organics', low 'levels zinc, copper, cyanide. Note: Plant ceased chemical
processing July 1, 1986.

e) Releases of hazardous wastes or hazardous constituents: None known,
discharge to POTW.

f) Information, data and documentation concerning any releases: Unknown

g) Corrective actions: None required



QUESTION 1:

SWMU: Lagoons I and II

b) Type of Unit: Settling Pond

Dimensions: I) 195 ft. x 195 ft. x 11 ft.
II) Top 245 x 130 x 10 ft.

Information on how unit was designed, constructed, operated and maintained:
Originally lined with a PYC liner in 1972. Lagoon was relined in 1981 and
built to the dimensions listed above. The pond was constructed on a 1 foot
layer of compacted sand, lined with a 36 mil Hypalon® liner, covered with 1
foot of compacted sandy-clay and this in turn was covered by 1 foot of 3/4"
to H" processed gravel. Acidic (sulfurlc) wastewater was lime neutralized
in the treatment plant tank and discharged to lagoon for settling of
calcium sulfate sludge. Supernatant was returned to the clarifier for
discharge to the POTU.

c) Date 1n use: First put in service 1972-73

d) Quantity and Type(s) of wastes managed 1n unit: When Kempore process
running sulfurlc add wastewater (0.05 mgd) from azodicarbonamide process
treated with lime (0.02 mgd) and discharged into lagoon.

e) Releases of hazardous wastes or hazardous constituents: There have been no
known releases of hazardous waste or hazardous constituents from this unit
(for additional information see below).

f) Information, data and documentation concerning any releases: A four-season
hydrogeologic study (see attached Hydrogeologic Investigation, Malcolm
Pirnie, Inc., Appendix C) of the groundwater and the surface waters was
conducted at the Wilmington plant site during 1981. The results of the
study indicated that the lagoons were believed to be leaking and were
potential sources of Inorganic chemicals.

g) Corrective actions: Lagoons were relined in 1981 and 1983, respectively.

For more detailed Information pertaining to the design, construction,
operation, maintenance or regarding any possible releases prior to Olin's
acquisition on September 15, 1980, please contact Stepan Chemical Company,
Inc., Edens and Wlnnetka Roads, Wlnnetka, Illinois 60093-0000, (312)
446-7500.



PL ANT'B PIT.



QUESTION 1:

SWMU: Plant B Pit

b) Type of Unit: Settling Tank

Dimensions: 7 ft. x 14 ft. x 11.5 ft.

Information on how unit was designed, constructed, operated and maintained:
Covered concrete tank. Bottom and top 8" thick and walls 10" thick.

c) Date in use: Actual dates put in service and process utilization unknown.
Existence discovered after OUn acquisition. Contents cleaned out and
disposed of offslte 1n March 1986.

d) Quantity and Type(s) of wastes managed in unit: See attached analysis of
disposal contents

e) Releases of hazardous wastes or hazardous constituents: Unknown

f) Information, data and documentation concerning any releases: Unknown

g) Corrective actions: Contents removed and tank filled with concrete

For more detailed Information pertaining to the design, construction,
operation, maintenance or regarding any possible releases prior to Olin's
acquisition on September 15, 1980, please contact Stepan Chemical Company,
Inc., Edens and Wlnnetka Roads, Wlnnetka, Illinois 60093-0000, (312)
446-7500.



EC JORDAN CO.
CONSULTING ENGINEERS

562 CONGRESS STREET PQ 9O* '050 • PORTLAND MAINE 34112
(207)775-5401 TELEX 94-4329

REPORT OF ANALrSIS
REFEHENCE NUMBER 434

DATE !',/?_<>/.\ J
PAGE I

OLIN CHEMICAL
ATTM: JIM MAHTUCCI
51 EAMES STREET
WILMINGTON MA 0 I 887

CLIENT
LAt) ID

L4OTTON
.3162020

DATE RECEIVED f
PARAMETER UNITS

TOP
3182021

7/01X83
PH (LABORATORY)
PHENOL ICS.TOTAL RECOVERABLE

SEMI-VOLATILE
N-NITROSOOIPHENVLAMINE
BlSl2-ETHYLHfc:XYL)PHTHALATE '
EP EXTRACTION-ARSENIC
EP EXTRACTION-BARIUM
EP EXTRACTION-CADMIUM
E? EXTRACTION-CHROMIUM
EP EXTRACT ION-LEAO
EP EXTRACTION-MERCURY
EP EXTRACTION-SELENIUM
EP EXTRACTION-SILVER
FLASH POINT
BRITISH THERMAL UNITS
7/01X83

PH (LACORATORY)
PHENOL1CS.TOTAL RECOVERABLE

SEMI-VOLATILE
N-NITROSOOIPHENYLAMINE
81S(2-ETHYLHEXYL)PNTNALATE
EP EXTRACTION-ARSENIC
EP EXTRACTION-BARIUM
EP EXTRACTION-CADMIUM
EP EXTRACTION-CHROMIUM
EP EXTRACTION-LEAD
EP EXTRACT I ON-MERCURY
EP EXTRACTION-SELENIUM
EP EXTRACTION-SILVER
FLASH POINT
BRITISH THERMAL UNITS

dASE/NEUTRALS
KG/KG

6A

MG/KG
MG/KG
MG/L
MG/L
MG/L
MG/L
MG/L
UG/L
MG/L
MG/L
DEGREES
uas-

BASE/NEUTRALS

6A

MG/K5

MG/KG
MG/KG
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
DZGKEES
L3S

63

4 JO
36UOO
o. no
0.3

O. J2
o. o^
O.'JJ

o.oo
o.oo

1 1

200
1 0 f) 0 0
0. 00
0. I

0. 00
0.3?
n. or

o. rn
o. o«

,M
-I1'.
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CALCIUM SULFATE.LANDFILL



QUESTION 1:

SWMU: Calcium Sulfate Landfill

b) Type of Unit: Landfill

Dimensions:

Information on how unit was designed, constructed, operated and maintained:
See attached plan for most recent utilization (1985) and design.

c) Date in use: January 1975-1986

d) Quantity and Type(s) of wastes managed in unit: Calcium sulfate sludge and
water from Lagoon I and II cleanouts. See attached for EP extract
analyses. Estimate volume since 1975 75,000 cubic yards.

e) Releases of hazardous wastes or hazardous constituents: There have been no
known releases of hazardous wastes or hazardous constituents from this unit

f) Information, data and documentation concerning any releases: Unknown

g) Corrective actions: Unknown "

For more detailed information pertaining to the design, construction,
operation, maintenance or regarding any possible releases prior to Olin's
acquisition on September 15, 1980, please contact Stepan Chemical Company,
Inc., Edens and Winnetka Roads, Winnetka, Illinois 60093*0000, (312)
446-7500.
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• •> 1985
CHEMICALS G R O U P T Yy

61 EAMX9 STRKET, WILMINGTON, UA O18«7

July 30, 1985

Mr. Vartkcs Karaian
Chief of Solid Waste
Department of Environmental Quality Engineering
5 Commonwealth Avenue
Woburn, Massachusetts 01801

Dear Mr. Karaian:

As discussed in a phone conversation with Mr. Jack O'Crady on July 23, 1985,
(Olin plans to remove the calcium sulfate in lagoon #1 and place it in our
'calcium sulfate landfill located at the Wilmington Plant. The calcium sulfate
will be placed within the original boundaries of the landfill.

Four drawings are provided in appendices -A through D. Appendix A shows
the original outline of the landfill boundary. Appendix B provides the out-
line and elevation of the existing completed section of the landfill. Appendix
C is a blow up of the completed portion and surrounding area. Appendix D
details the maximum boundaries after the lagoon #1 cleanout is
completed. The final completed area is difficult to determine but it will be
within the boundary as defined in Appendix D. The actual completed area should
be mainly concentrated at the Northwestern corner of the landfill.

The plan of work is as follows:

1. The calcium will be trucked to the landfill and placed within a
soil berm.

2. All calcium sulfate will be grated to the maximum elevation of 101 feet.

3. The top of the landfill will be covered with 18" of compacted claylike soil.

4. The claylike layer will be covered with 6 inches of topsoil and seeded.

5. A finish grade of 2% slope minimum will be provided for the top of the landfill.

6. The working face of the landfill will be covered with 6" of claylike soil.

7. The claylike layer will be covered with 6" of topsoil and seeded.

8. The landfill will be surveyed after completion of the covering of this
section and the drawing will be revised to show the existing grade.

\Ve would like to start the cleanout in August with completion of the covering this
year. If you have any questions or wish to visit the site. Please contact
Jim Martucci at (617) 933-U210.

Sincerely,

nald J. WcBrien
Plant Manager

F V ' M / j t - "
° L I N C O R P O R A T I O N
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INTERCEPTOR WELL SYSTEM



QUESTION 1:

SWHU: Interceptor Well System

b) Type of Unit: Groundwater interception, storage and treatment

Dimension: Four wells approximately 20 ft. deep pumping 1-2 gpm each to
15,000-gallon separation tank and skimmer, water carbon treated prior to
in-plant usage.

Information on how unit was designed, constructed, operated and maintained:
See attached reports

c) Date in use: 1981 to present ;
d) Quantity and Type(s) of wastes managed in unit: Water contains

approximately 1-2 mg/1 B1s(2-ethylhexyl)phthalate and 1-2 mg/1
N-Nitrosodiphenylamine. Other trace organics including diisobutylene and
di-n-octylphthelate may be present.

e) Releases of hazardous wastes or hazardous constituents: None known

f) Information, data and documentation concerning any releases: None

g) Corrective actions: System was installed as a corrective action for seep
along east side of property believed to have emanated from Plant B tank
farm and vicinity. - -



Glin CHEMICALS CROUP

SI KAMBS STREET, WILMINGTON, MA QUIT 0,1385

September 26, 1985

Mr. Thomas F. McMahon, Director
Division of Water Polution Control
The Commonwealth of Massachusetts
1 Winter Street
Boston, Massachusetts 02108

RE: OLIN CORPORATION
Wilmington Massachusetts
Interceptor Well System Monthly Status Report

Dear Mr. McMahon:

Since modifying the Interceptor Well System on October 22, 1984.
The system has operated quite effectively with the exception of
some minor problems with the lines plugging or freezing.

As indicated in the attached table, the new system has provided
continuous and effective drawdown on the ground-water table.
Furthermore, the visible seepage along the East ditch has been
eliminated. We will continue to monitor the operation of the
system and make observations of the East ditch.

As discussed with Peter Dore, we will continue to keep you in-
formed of the operation of the system, with periodic status reports
Should you have any questions concerning the operation of the
Interceptor Well System. Please contact James F. Martucci at
(617) 933-4240.

Sincerely,

OLIN CORPORATION

Ronald 2T. McBrien
Plant Manager

Attachement
CC: Peter Dore

RJM/jt

O L I N C O R P O R A T I O N



Uute

i / l / b5

J/7/bb

J/13/US

1/20/65

J/-'U/ut,

a/5/b5

1/11/85

1/19/85

1/26/85

5/3/b5

5/10/85

5/15/85

5/23/85

5/31/85

6/7/85

7/25/85

b/14/85

IW-b

(89.03 top)

70.20

70.70

69.61

69.86

69.03

69.03

68.86

69.53

70.03

70.03

70.20

70.11

70.03

71.03

70.03

70.03

70.28

IW-7

(90.17 top)

68.50

68.34

68.84

68.67

68.59

68.50

68.33

68.17

68.50

68.33

68.84

70.84

70.17

68.67

68.67

68.50

69.00

1W-U

(89.97 top)

68.47

71.30

69.97

72.05

71.97

71.89

71.97

71.97

82.30*

72.80

69.30

68.97

69.14

77.30*

75.30*

77.30*

70.30

IW-9

(89.77 top)

77.44*

68.60

68.60

79.77*

68.10

68.19

68.10

67.94

68.28

68.44

68.44

68.27

68.44
•

68.77

68.28

79.77*

78.10*

JOt

(89.73 top)

7 £ . O G ( d r y )

76. 06 (dry)

77.06

79.53

77.40

77.23

77.31

77.23

78.56

78.73

77.15

77.23

77.40

77.23

77.40

77.81

77.73

JOP

(89.20 top)

77.53(dry)

77.53(dry)

77.53{dry)

77.86

7'J.20

7U.03

78.03

78.20

77.53

77.37

77.53

77.70

77.87

77.53

77.53

77.53

78.12

JOU

(uy. y5 tup)

76. 28 ( d r y I

7 6 . 2 b ( d i y >

77.45

79.95

77. r jJ

77. fo^

77.62

77.53

77.62

79.95

77.45

77.53

77.62

77.28

77.45

77.45

77.95

* - Line Plugged

NOTE: Level of water, in the ditch is 77.50'

JIM, J l
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C H E M I C A L S C R O U P

31 EAMES STREET, WILMINGTON, MA OI8BT

lin
RECEIVED
°er - 1984

October 23, 1984

Mr. Thomas C. McMahon/ Director
Division of Water Pollution
Control

The Commonwealth of Massachusetts
1 Winter Street
Boston, Massachusetts 02108

RE: OLIN CORPORATION
Wilmington, Massachusetts
Interceptor Well System-Monthly Status Report

Dear Mr. McMahon:

In Olin's Interceptor Well System Status Report dated
July 20, 198.4, it was indicated that we were in the
process of modifying the system. The main reason for
the modification was to install a pumping system that
would provide greater mechanical reliability. The re-
port indicated that the modifications would be completed
by August 31, 1984. This was accomplished.

The purpose of this letter is to report the status of
the system's operation since August 31, 1984. The system
has operated effectively since installation, with the
exception of star.t up problems experienced with the pump
installed in IW-9. The problem encountered with the IW-9
pump was caused by improper installation not equipment
failure and therefore is not expected to reoccur.

As indicated in the attached table, the new system has
provided continuous and effective drawdown of the ground-
water table. Furthermore, the visible seepage along the
east ditch has been eliminated. We will continue to monitor
the operation of the system and make observations of the
east ditch..

O L I N C O R P O R A T I O N



Mr. Thomas C. McMahon, Director
October 23, 1984

As discussed with Mr. Peter Dore, we will continue to keep
you informed of the operation of the system with periodic
status reports. Should you have any questions concerning
the operation of the interceptor well system, please contact
James F. Martucci at (617)933-4240.

Sincerely,

OLIN CORPORATION

Fî f****** \ Ji f fy
Ronald J. McBrien
Plant Manager

Attachment
cc: Mr. Peter Dore

JFM/rlg



DATE

8/31

9/4

9/10

9/17

9/24

10/3

10/9

10/15

IW-
(89.03

New

70.

70.

70.

70.

70.

70.

70.

6
top)

IW-
(90.17

peristaltic

11

03

24

03

11

19

19

68.

68.

68.

73.

70.

69.

68.

7
top)

pumps

71

34

75

50

00

00

92

IW-8
(89.97 top)

operational

68.22

68.51

68.30

72.47

69.80

68.72

68.64

IW-
(89.77

68.

77.

77.

68.

71.

68.

70.

9
top)

35

52*

77*

60

60

60

10

JOE
(89.73)

76.81

77.65

76.19

76.15

76.15

76.06

76.23

JOF
(89

77

78

77

77

77

77

77

.20)

.53 (dry)

.26

.74

.53(dry)

.53 (dry)

.53(dry)

.53 (dry)

JOD
(89.95)

77.03

77.95

77.53

76.95(dry)

76.95(dry)

76.95(dry)

77.12

* Pump down for repairs, IW-9 pump back in operation 9/19

NOTE: Level of water in the ditch -77.50'

JFM/rlg
10-23-84



C H E M I C A L S CROUP RECEIVED

91 CAMES STREET, WILMINGTON, MA OI887 J U L Z 1984

•f. W. O'ORADY

July 20, 1984

Mr. Thomas <:. McMahon, Director
Division of Water Pollution Control
The Commonwelath of Massachusetts
1 Winter Street
Boston, MA 02108

RE: Olin Corporation
Wilmington, Massachusetts
Interceptor Well Systems.Status Report

Dear Mr. McMahon:

Pursuant to your request dated June 26, 1984, this
letter serves as a status report on the interceptor well
system as modified. Appendix A contains certified engin-
eering drawings of the system as installed in November,
1983. Appendix B contains groundwater drawdown and isopleths
showing operations of the system as installed. Appendix C
is a design and data sheet on a Waukesha SP-25® peristaltic
type pump that has been field tested at the plant since June
21, 1984.

The attachments show the system as installed has provided
the necessary drawdown to intercept and remove the organics
located within the area. The systems effectiveness has been
adversely affected by continuing problems with fines causing
the submersible pumps to become plugged. Various modifications/
actions have been taken in order to alleviate this pluggage
problem. These include purchasing of an alternative type sub-
mersible pump with a screen, redeveloping of IW-8, and raising
the pumps off the bottom of the wells. None of these actions
however, have totally eliminated the pluggage problems. In
June, 1984 after conducting an extensive literature search, we
began field testing of a Waukesha SP-25® peristaltic type pump.
This pump was selected because of its ability to supply a good
flow rate without mechanical contact with the material being
pumped. This will alleviate the problems with fines and the
extensive maintenance time required on the submersible pumps.

O L J N C O R P O R A T I O N



Thomas C. McMahon -2- July 20, 1984

Field testing of this pump has shown that is has the ability
to drawdown well IW-8 below 69 feet MSL, and IW-9 below 72
feet MSL. These wells were selected because IW-8 has histor-
ically shown the greatest volume of fine material, and IW-9
has routinely had high groundwater levels. Utilization of
these pumps will allow continued pumpdown of the interceptor
wells and eliminate the erratic operation previously experienced,
Initially, these pumps will be installed in interceptor wells
#6, 7, 8, and 9. It is estimated that these pumps will be
operational by August 31, 1984.

Therefore upon installation of these new pumps, we
expect to be able to establish the necessary drawdown on a
continuous basis. The data in Appendix B shows that the current
system has been able to achieve drawdown. This new system, with
greater mechanical reliability, should enhance operation of the
system to provide for the continued recovery of the organics
within the affected area and elimination of seepage along the
east ditch.

Should you have any questions concerning installation and/
or operation of the interceptor well system, please do not
hesitate to contact Mr. Jack W-. O'Grady at (615)336-4541 or
Mr. James F. Martucci at (617)933-4240.

Sincerely,

OL̂ fT) CORPORATION

lonald J^ McBrien
Plant Manager

Attachments
RJM/JWO/rlg



APPENDIX A

CERTIFIED DRAWINGS INTERCEPTOR WELL SYSTEM

D-C122-100 f Interceptor well system for Plant B
Tank Farm - Proc's flow, Sheet 1

D-C122-100 Interceptor well system for Plant B
Tank Farm - Proc's flow, Sheet 2

D-C122-200 Interceptor well system equipment
Layout site plan



INTERCEPTOR WELL SYSTEM STATUS

Drawing No. D-C122-200 in Appendix A shows the interceptor
well and monitoring well locations included in this report.
Wells IW-6, 7, 8, and 9 were installed during November, 1983.
Existing monitoring well 2-A has been renumbered IW-5, and has
been pumped periodically. Monitoring wells JO-4 and JO-5 have
been changed to JOD and JOE. Additionally, since the modified
svstem was installed in November, 1983, an additional monitoriuq
well JOF has been installed between JOD and JOE.

Figure 1 shows a conceptual drawing for operation of the
interceptor well system. The pumping wells are utilized to
lower the groundwater table beneath the site, thereby gathering
contaminated groundwater and reversing the groundwater gradient
to the adjoining ditch. With continued pumping, a cone of depression
will form around the pumps large enough to encompass the ditch.
When this occurs, the water in the drainage ditch will be flowing
towards the interceptor wells and seepage to the ditch will cease.
The organics which float on top of the water will gather in the
center of the cones of depression where the wells will in turn
intercept material for recovery. Ideally/ the contours of the
water table should look like those as shown in Figure 4, over that
of the natural groundwater table 'shown in Figure 2. A recent ground-
water table plot is shown in Figure 3. This plot shows the cone of
depression encompassing the entire area and intercepting all ground-
water flowing beneath the storage tanks, but not extending out to
the drainage ditch. One reason for this is the time necessary to
develop a good cone of depression. Considerable volumes of water
exist beneath the plant site and the soil has a high permeability.
These two factors will require several months of pumping before
a sufficient cone of depression can be formed. Consistent pump-
age is where problems in the field have interferred.with full
development of the cone of depression.

Tables I through IV contain water level measurement data
taken since December 19, 1983 for interceptor wells 6 through 9.
As shown on these tables, the wells have had the following average
readings:

IW-6 71.9 ft. MSL
IW-7 72.3 ft. MSL
IW-8 75.1 ft. MSL
IW-9 77.5 ft. MSL

A comparison of these values to background readings in
monitoring wells GW-13 and 14, which averaged 79.0 feet MSL,
show that on the average the interceptor well system has dropped
the groundwater table 4.7 feet. The level of water in the ditch
is usually a consistent 77.5 feet MSL. The monitoring wells
located along the bank (JOD, JOF and JOE) have approached and



occassionally have been below this level (see Figure 5). However,
we have not been able to consistently maintain a level below the
creek .{and eliminate the seepage) due to pumpage problems. We
believe the new peristaltic pumps will allow us to fully develop
the cone of depression.

Although each interceptor well has experienced some
groundwater level fluctuations/ IW-8 and IW-9 have had histor-
ically higher groundwater elevations. IW-8 has experienced
problems with fines and as well as high levels of iron formation
on the impellers (analysis of the material found of the impellers
on 5/8/84 showed 6.7% iron present, the other material on the
impellers appeared to be clay/silt. To a lesser degree, this
iron formation has also occured in IW-6 and IW-7). IW-9's main
pumpdown problem seems to be that it is receiving a greater
groundwater volume than that found in the other wells and more
than the submersible pump can handle. Due to the problems
experienced with submersible pumps at the plant site, a heavy
duty above ground peristaltic pump was field tested at the plant
commencing June 21/ 1984. This pump (see Appendix D) was able
to pump IW-8 down to 68.6 feet MSL and IW-9 down to 74.7 feet MSL.
This pump demonstrated the ability to alleviate all problems
experienced with the interceptor well system to date. Those
being:

1) Can pump solids or pump dry without clogging or
overheating.

2) Does not require priming.

3) No contact, other than with an easibiy replaceable
hose, with material being pumped.

4) Above ground location provides easy access and obser-
vation as well as maintenance.

One of these pumps will be installed in each interceptor
wells IW-6, 7, 8 and 9. These pumps have shown the ability
to provide the necessary drawdown as well as provide the necessary
consistency in order for a proper cone of depression to form
within the operating area. This should occur within one to two
months of installation. These pumps should be operational on or
about August 31, 1984.



Interceptor wells

cDCL

Figure I: Concept On How Interceptor System Is
Planned.



Drainage Ditch

M tf >» It

o o o o o» o

Figure 2 : Water Table Contours Without
Pumpage



May 17, 1984

Floure 3: Recent Plot Of Water Table With
Consistent Pumpaoe



V

Figure 4 : Ideallied Contour Plot of Water
Table When All Interceptor Welli
Are Pumplnq
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TABLE I
WELL IW-6 GROUNDWATER ELEVATIONS

PIPE TOP ELEVATION
89.03 ft. MSL

Date

12/19/83

12/28/83

1/04/84

1/09/84

1/17/84

1/24/84

1/30/84

2/06/84

2/13/84

2/21/84

3/01/84

3/06/84

3/15/84

3/21/84

4/02/84

4/10/84

4/17/84

4/23/84

4/30/84

5/07/84

5/17/84

5/29/84

6/08/84

6/12/84
Average

Ft. MSL

71.5

70.0

69.5

70.0

Not measured

69.7

69.5

69.7

69.5

69.5

69.5

69.7

69.8

69.5

76.8

77.3

77.2

78.4

73.7

72.5

72.5

71.9

72.4

74.3
7T79



TABLE II
WELL IU-7 GROUNDWATER ELEVATIONS

PIPE TOP ELEVATION
90.17 ft. MSL

Date

12/19/83

12/28/83

1/04/84

1/09/84

1/17/84

1/24/84

1/30/84

2/06/84

2/13/84

2/21/84

3/01/84

3/06/84

3/15/84

3/21/84

4/02/84

4/10/84

4/17/84

4/23/84

4/30/84

5/07/84

5/17/84

5/29/84

6/08/84
6/12/84

Average

Ft. MSL

71.0

71.2

72.7

78.0

Pump Inhibiting
measurement

Pump inhibiting
measurement

70.2

70.2

71.6

72.5

71.0

72.2

72.2

73.0

75.6

70.5

69.4

70.3

71.4

71.1

74.7

74.2

74.3
73.5
72.3



. TABLE III
WELL IW-8 GROUNDWATER ELEVATIONS

PIPE TOP ELEVATION
89.97 Ft. MSL

Date

12/19/83

12/28/83

1/04/84

1/09/84

1/17/84

1/24/84

1/30/84

2/06/84

3/13/84

2/21/84

3/01/84

3/06/84

3/15/84

3/21/84

4/02/84

4/10/84

4/17/84

4/23/84

4/30/84

5/07/84

5/17/84

5/29/84

6/08/84
6/12/84

Average

Ft. MSL

78.1

76.7

77.8

77.5

Well down for
redevelopment

Well down for
redevelopment

77.6

73.6

72.3

72.5

73.5

75.4

68.2

74.8

78.6

70.7

73.9

72.0

77.2

77.3

72.0

76.8

77.0
78.0
75TT



TABLE IV
WELL IW-9 GROUNDWATER ELEVATIONS

PIPE TOP ELEVATION
89.77 Ft. MSL

Date

12/19/83

12/28/83

1/04/84

1/19/84

1/17/84

1/24/84

1/30/84

2/06/84

2/13/84

2/21/84

3/01/84

3/06/84

3/15/84

3/21/84

4/02/84

. 4/10/84

4/17/84

4/23/84

4/30/84

5/07/84

5/17/84

5/29/84

6/08/84

6/12/84

JWO/wsr
09/7/19/84

Average

Ft. MSL

76.3

78.2

76.3

76.6

79.9

77.2

77.5

77.7

78.0

78.5

78.6

78.3

78.7

78.6

78.6

78.4

78.4

78.4

70.5

75.7

76.2

76.8

78.6

78.6



APPENDIX C

WAUKESHA SP/25* PUMP



PERISTALTIC TYPE

A NEW PUMP ALTERNATIVE FOR TOUGH APPLICATIONS
... including abrasive slurries

... shear-sensitive fluids

IGHCAPACmES

• NO PRODUCT SEALS

• SELF-PRIMING

• HIGH PRESSURES

in Norm 4 South America E«dus'vely By - WAUKESHA



AVAILABLE IN SIX SIZES

SP/25 SP/40 SP/50 SP/80 SP/100

COMPARE THESE FEATURES AGAINST THE PUMP YOU ARE NOW USING:

Handles abrasive slurries & corrosive acids with
minimum wear

No product seals in contact with material being
pumped

Smooth liquid passage without valves, dead
corners or glands to impede flow or cleaning

High pressure performance to 220 PSIG

Six pump sizes with) flow characteristics of 1
through 330 GPM ... 1" through 4" l.D. hose
sizes

Completely self-priming (28 to 30 ft. liftj

PARTIAL LIST OF HOSEPUMP APPLICATIONS

Runs dry without detrimental e f f e c t . . . can
function as vacuum pump

High volumetric efficiency with metering
capability ... output flow is directly
proportional to speed at either low or high
discharge pressure conditions — including high
viscosity slurries

Low noise level operation — rotating part runs
in sealed lubricant bath

Assembly and servicing with simple tools — with
no critical clearance adjustments ... easy hose
replacement

r

Silicone
Highly abrasive filter
coatings
Metallic-filled explosives
paste
High-solids clay in water
Glue & adhesives
Shear-sensitive latex
suspension emulsions
Resins with abrasive fillers Lime & cement mortar

Corrosive chemicals & acids
Printing inks

Ore concentrates

Ceramic slip
Caulking compounds
Potato waste

Crystal slurries
Waste water sludges

Paper slurries

Tape oxides
Lapping compounds
Drillers mud

Stringy material in fluids



FOUR MOUNTING POSITIONS - CHOICE OF ROTATION

POSITION 4

PRINCIPLE OF OPERATION
The pumping action of the Hosepump
results from alternately compressing
and relaxing* the specially designed
resilient hose. These front and side
view illustrations show how the
patented sleel reinforced hose is
compressed between the inner wall of
the housing and the compression shoes
on the rotor. A liquid lubricant in the
housing minimizes siting friction. The
fluid being pumped is m contact only
with the inner wall of '..ie hose. During
compression, abrasi\-J particles in the
fluid are cushioned in the thick inner
hose wall — returning to the fluid
stream after compression. The pump
has no seals or valves.
• The >«suiiani Duelling lio» ' undesirable.

ma» De mmimuea win an ji.xumunior in me discnarge-piping

WAUKESHA/Bradel HOSEPUMP COMPONENTS

.
G > SHAFT

ASSEMBLY

COVER HOSE* ROTOR HOUSING

•Tht Dil.nled M» H m<d« o( • <PtCillly d*v«lop«d Ihlckwtll
•l.tlom.r ruCb» «<n'orc*d oilh nylon cord.

Available maienaii are
• Natural (uboer
• Buna NBR

Hose li'le ranges (rom 1.000 • 5.000 working noors. deoenoi^g uoon
speed and pressures A cnermcai compai'b'iiiy table lor me two
nose types is included >n mis catalog
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DIMENSIONS

Equally ipteod
on BC Mil circle.

~in~ 00 m
It VI

•n ino

C
TYPICAL DRIVE ARRANGEMENTS

FIXED SPEED
UNITS

MODEL
tun

tma

if/ta

tr/io

INCHE
WILLIMETEHSIsrT

37. Ml

IU1

19-1. J

28

33 "1

tsa

tors

1270

?4 1.4

8U~

VARIABLE SPEED
UNITS

Dimensions subject to change wilhoul notice

§2

MODEL

SF/11

into

tma

tf/tt

into

trnoo

INCMEi
WltLIMETEKS

me"

mm

men

mm

men

mm

men

mm

!«•' 1

mm

,ncn

mm

I

3*»'B

iaoe.
S1-J"»

1303

«4.3'4

1*44

73,1/7

iatu
04 3. «

J149

w
19 UJ

4«

?6

'10

33 "16

«M
4?!»16

iorj
»

uro
.901.4 IM MM6

am

H

T3 1 '6

M7

J? ' -6

«14

40-3-I&

1071

»i i J

i3oe
n i i(
iue

61 ) 4

1490 i li:0

. " • ' ^
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PERFORMANCE CHART

TYPE SP/25

Ho<* To Calculate Spcm.Horsepower

© Flow Required
<2> Required Speed
(3) Calculated Pressure
® Horsepower Required
© Flmd Temperature
<S> Caiculaied Pressure
® Max. Recommended R P M "

hp

PORTS ASA -150# 1* Displacement per rev. .088 gal./.333 liter
PUMPHOSE INNER DIAMETER .985 Inch (25mm) NOTES:

" Minimum running orive torque
requiremeni below this hp is 700
in. Ibs. Deoendmg on operating
environment, starting to'Due can
be two 10 three limes running
torque.

For lemperalures higher than
175*F. consult factory.

"For maximum hose iile. soeed
point (2) should be lower than
temp, adjusted speed pomi (7)
See example points (1) thru (7)

•c
•40

•50

•60

-70

•80

I

J_L

30 40
liters/mm
I . I

50 60

8 10
gal/min

12 14 16



•f'.-*

PERFORMANCE CHART

TYPE SP/40

How To Calculate Speed;Horiepow*r

CD Flow Required
® Required Speed
Q) Calculated Pressure
® Horsepower Required
© Fluid Temperature
® Calculated Pressure
© Max Recommended H P M "

PORTS ASA-150* 1-1/2* Displacement per rev. .35galJ1.33 liter
PUMPHOSE INNER DIAMETER 1.576 Inch (40mm)

NOTES:
* Minimum running drive td'aue

requirement below this hp is
1,400 in. Ibs. Depending on
operating environment, sianmg
torque can be two lo three times
running torque.

For temperatures higher than
175'F. consult factory.

"For maximum hose life, speed
point (2) should be lower than
lemp. adiusted speed point (7)
See example points (1) thru (7)

*2

•C
-40

-50

-60

-70

-80

C

20

I

60 60
rev./mm

100 120 140

40 1 80
1 liters/mm

I . .

120 160

10 15 I 20 25
i gal/mm

30 35 40 45
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PERFORMANCE CHART

TYPE SP/50

How To Calculate Speed/Horiepower

© Flow Required
<2> Required Speed
(3) Calculated Pressure
® Horsepower ReQuired
(5) Fluid Temoeriture
<6) Calculated Pressure
<Z> MM. Recommended R P M "

PORTS ASA-150* 1-1/2' Displacement per rev. .76 flaU2.88 liter
PUMPHOSE INNER DIAMETER 1.97 Inch (50mm)

12.5

hp

*3

NOTES:
* Minimum running drive IOIQUO

requirement below this hp is
2,400 in. Ibs. Depending on
operating environment, staring
torque can be two trj three limes
running torque.

For temperatures higher than
175*F, consult factory

"For maximum hose iiln, speed
point (2) should be io>.er than
temp, adjusted speed aomt (7).
See example points (11 thai (7).

°F
100-

120-

140-

160-

175-

120

50

, , 1
' 10

100
1
1

20 ' 30

150 200
liters/mm

i 1 . 1 i
40 50

gal/mm

I
60

250

I
70

300

1
80

i

1,
90

°C
-40

-50

•60

-70

•80



PERFORMANCE CHART

TYPE SP/65

How To Calculate Sp*«l.Horse:x>w»f

© Flow Required
© acquired Speed
® Calculated Pressure
® Horsepower Required
© Fluid Temperature
® Calculated Pressure

<Z) Max. Ricommenaed fl P M."

PORTS ASA-150* 2-1/2* Displacemenl per rev. 1.75 gal./6.62 liter
PUMPHOSE INNER DIAMETER 2.561 Inch (65mm)

NOTES:
* Minimum running drive loraue

requirement below this ho is
4.100 in. Ibs. Depending on
operating environment, stanmg
lorque can be two 10 three times
running torque.

For temperatures higher than
17S"F. consul! factory.

"For maximum hose lile. speed
point (2) should be lower than
temp, adjusted speed point (7).
See example points (1) thru (7).

•c
-40

-50

-60

-70

-80

C

20 40 60
rev./mm

100

1 '
100 .

, 1 , 1
20 40

1 ! •
200 |

1
1

60

1

I . 1
300 400

liters/mm
1 , 1 ,

80 100
gal/mm

I . i
500 600

I . I . I .
120 140 160 ^



PERFORMANCE CHART

TYPE SP/80

How To Cilculati Sp**<lHor«po~er

0 Flow Required
(2) Required Speed
<3> CcicuUied Pressure
® Horsepower Required
© Fkud Temperature
<£> Calculated Pressure
<5 Mu.' Recommended R P M "*

PORTS ASA-150* 3* Displacement per rev. 3.08 gaU11.7 liter
PUMPHOSE INNER DIAMETER 3.152 Inch(80mm)

hp 15

NOTES:
* Minimum running drive lo'uuc

requirement below this hp is
6.700 in. Ids Depending on
Operating environment, staling
torque can be two to ihtee limes
running torque.

For lemperalures higner than
175"F, consult lactory

"For maximum hose iile. speed
point (2) should be lower irian
temp, adjusted speed pomt (7)
See example points (1) thru (7).

•C
-40

-50

-60

•70

-80

200

_L

400 600
lilers/min

j , I

800 1000

50 I 100 150
1 ggl/mm

200 250



PERFORMANCE CHART

TYPESP/100

How To Cilculate Speed Hor*»powef

© Flow Required
© Required Speed
(3) Calculated Pressure
® Horsepower Required
© Fluid Temperature
© Calculated Pressure
(Z) Max. Recommended R.P M "

PORTS ASA-150# 4* Displacement per rev. 5.25 gaUl9.9 liter
PUMPHOSE INNER DIAMETER 3.94 Inch (100mm)

hp

NOTES:
* Minimum running drive toraue

requirement below this hp is
12,100 in. Ibs Depending on
operating env'ironr em. sianmg
torque can be two 10 ihree lime
running torque.

For temperatures higher than
175*F. consult tactory.

"For maximum hose lite, speed
point (2) should be lower than
temp, adjusted speed point (7).
See example points (1) thai (7).

•c
-40

*10

-50

-60

-70

-80

200 400

i i l i l i l i l l l l

600 800
liters/min

I . . . . I . .

1000 1200 1400

50 100 150 200
gal/mm

250 300 350

10



Chemical Compatibility of Buna and Natural Rubber Hose Material
The following, is a partial list of common fluids
which can be handled by WAUKESHA/Bredel
HOSEPUMPS incorporating buna or natural
rubber hoses. Many other liquids can be
handled at a variety of conditions. This list is
intended as a guide only and Waukesha
reserves the right of approval of all
applications.

Acetone*
Alcohol
Aluminum Chloride
Aluminum Fluoride
Aluminum Hydroxide
Aluminum Sulfate
Ammonium Chloride
Ammonium Hydroxide*
Ammonium Nitrate
Ammonium Sulfate
Amyl Alcohol
Amylether
Barium Chloride
Barium Sulfate
Barium Sulfide
Bismuth Carbonate
Black Sulfate Liquor
Borax
Butyl Ether
Butyl Glycol
Butyl Stearate
Calcium Acetate
Calcium Carbonate
Calcium Ehlorate
Calcium Chloride
Calcium Hydroxide
Calcium Sulfate
Calcium Sulfide

Castor Oil
Caustic Soda
Cellulose Acetate
Copper Chloride
Copper Cyanide
Copper Sulfate
D.d.t. 2 - Kerosene
Di-ethyl Amine*
Di-ethyl-ether
Di-ethyl-g!ycol '
Di-iso-prbpyl-ether
Di-methyl-formamide
Ethanolamine
Ethylcellulose*
Ethylene Glycol
Ethyl Alcohol
Ethyl-propyl-ether
Ethyl Silicate
Formaldehyde
Fuel Oil
Gasoline 100 Octane
Glycerine
Glycol
Green Sulfate Liquor
Hexane
Hexyl-Alcohol
Isopropyl Acetate*

Isopropylether
Magnesium Chloride
Magnesium Hydroxide*
Magnesium Nitrate
Magnesium Sulfate
Mercuric Chloride
Mercury
Methanol
Methyl Aniline*
Methyl Iodide*
Mineral Oil
Nickel Chloride
Nickel Sulfate
Sodium Acetate
Sodium Bicarbonate
Sodium Chloride
Sodium Cyanide
Sodium Silicate
Sodium^ Sulfide
Sulfate
Talc Slurry
Tallow
Turpentine
Vinyl Chloride*
Water 180 deg. F.
Zinc Acetate
Zinc Ammonium Chloride

'These fluids require the use of natural rubber hoses



LAKE POLY -

AND

ACID PITS



LAKE POLY

This solid waste management unit (SWMU) was used (and closed) during the

period 1n which Stepan Chemical Company, Inc. and/or its predecessor National

Polychemicals Inc. owned and operated this facility (1953-1980). The attached

report contains information pertaining to this unit. It was prepared prior to

Olin's acquisition of the property and extracted from those files/records

retained at the facility. Accordingly, 01 In cannot attest to the accuracy or

the completeness of the Information pertaining to the operation or design of

•this unit. 01 in, however, has been advised by former Stepan employees that most

of the plant's process wastewaters were discharged through this SWMU.
•> •

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, Illinois

60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWMU.



ACID PITS

These three solid waste management units (SWHU) were used (and closed)

during the period 1n which Stepan Chemical Company, Inc. and/or Its predecessor

National Polychemicals Inc. owned and operated this facility (1953-1980). The

attached report contains Information pertaining to these units. It was prepared

prior to Olin's acquisition of the property and extracted from those files/

records retained at the facility. Accordingly, Olin cannot attest to the

accuracy or the completeness of the information pertaining to the operation or

design of this unit. Olin, however, has been advised by former Stepan employees

that most of the plant's process wastewaters were discharged to these units.

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, Illinois

60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWMU.
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INTRODUCTION

This report presents a summary of aqueous waste disposal practices and
pollution control recommendations for National Polychemicals Incorporated,
Wilmington, Massachusetts. Contained herein is a description of the sewer
systems as well as all processes from which aqueous wastes emanate.
Recommendations are offered which will expedite the design of waste pre-
treatment facilities as required by the Sewerage Division of the Metropolitan
District Commission.
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SECTION I

SUMMARY AND RECOMMENDATIONS

1.1 SUMMARY

As of August 15, 1969, National Polychemicals Inc. completed a major waste
abatement and segregation program. As a result of the installation of closed
cooling water systems, the volume of aqueious wastes have been reduced by
approximately 90%. All process wastes which previously flowed into the
Aberjona River have been segregated into two separate sewer systems which
discharge into an enclosed acid pit southeast of the plant. The contents of
the acid pit seep into the ground water table. Yard drains and floor drains
from the plant flow ultimately into the Aberjona River. Sanitary wastes are
treated in septic tank-field tile systems.

National Polychemicals Inc. 's waste segregation project was designed
to abate pollution of the Aberjona River and to prepare for pretreatment of
all process wastes prior to discharge into a new Metropolitan District Com-
mission sewer. Construction of the proposed Metropolitan District Commis-
sion sewer which will be located adjacent National Polychemicals Inc. 's
property is scheduled for completion during mid-1970.

1. 2 RECOMMENDATIONS

1.21 Segregation

Floor drains in processing areas should be rerouted into the process
sewer system to eliminate the possibility of a spill reaching the Abe r jona
River.

All storage tanks which receive bulk truck shipment of liquid chemicals
should be curbed to prevent contamination of yard drainage from spills
which occur during unloading. Curbed areas should be drained to the
process sewer system. (Ref . Fig. I)

1. 2.2 Preparation for Pretreatment

At the present time it appears that at least flow equilizat;on and n e u t r a l i -
zation of process wastes will be required as ci p rerequis i te for Hi ̂ r h ^ r ; • ; • •
into the Metropoli tan D i s t r i c t Commission sewer system. A ̂ r l '^ •'•<»" 1 K-,
it appears that a rat ionally designed oil interceptor phm.ilf! ho j - > r t • . > ' „ , : -
»!,„ y ^ r f ^ rir,;n.,,TO> j,ow<»r gypf.,,,^ to prevent f loa t ing
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FIGURE I

NATIONAL POLYCHEMICALS INC.

Recommended Sewer Systems



1.22 Preparation for Pretreatment (cont'd)

To expedite the design of adequate pretreatment facilities a waste
survey should be initiated as soon as possible. The following tests
should be completed on the effluent from the process sewers and the
yard drain sewer.

Flow rate
pH
Alkalinity
Acidity
Suspended Solids (before and after neutrali-

zation with sodium hydroxide and calcium
hydroxide)

Oil and Grease
COD
BOD

Since the wastes emanate from batch or semi-batch operations the
analyses should be performed on composite, flow proportioned samples.
Laboratory analyses should conform to methodology presented in
Standard Methods for the Examination of Water and Waste Water , 12th Ed.
A.P .H.A. , Inc. (Ref. Appendix)



SECTION II

DISCUSSION

2. 1 SEWER SYSTEM

National Polychemicals Inc. has undertaken a project to segregate plant sewer
systems. The new sewer systems were completed August 15, 1969. There
are now three distinct sewer systems consisting of a sanitary aewer system,
process sewer system and a yard and floor drainage sewer system. (Ref. F ig . 11)

Sanitary sewage from various locations flows via the sanitary aewer to septic
tanks for gross solids removal. The effluent from the septic tanks is allowed
to leach into the ground by means of conventional tile field systems.

new 4" - 6" acid sewer system of Bondstrand series 5000 epoxy has been
installed to handle concentrated acid wastes'from plants C-l, C-3 and Bldg. 17.
The strong acid wastes from the new acid sewer are discharged into the acid
pit southeast of the plant. Construction of the new acid system was completed

'August 15, 1969. (Ref. Dwg. E-3191-Z40A)

dilute waste system of cast iron and vitrified clay has been installed and is
[used to collect all process wastes other than strong acids. This dilute was te
\system also empties into the acid pit southeast of the plant.

ill yard drainage and process area floor drainage is collected in trench drains
land is discharged to a sewer which has been installed in the area where Lake
[Poly used to be. The yard and floor drainage system was completed Augus t 1 5.
J1969. The yard drainage system discharges into the creek which subsequent ly

Lows into the Aberjona River. (Ref. Dwg. E-3191-240A)
J>^
Three acid pits with a total surface area of about one half an acre are s i tuated
on an east-west line 400 ft. south of the National Polychemicals Inc. ra i l road
spur. The center, and largest, pit has been used to contain acid wastes f r o m
the Kempore process. The liquid level in the pits appears to be about 10 ft.
below grade. The east and west pits exhibit emergent vegatation and algal
growths. Due to the acid environment there is apparently no life in the cen te r
pit. Since the average rainfall in New England exceeds evapo-tranpiration by
approximately 20 inches per year and there are no outlets, the contents of the
acid pits probably leach into the ground water table. (Ref. Dwg. E - 3 1 9 1 - 2 4 U A )

2.2 SOURCES OF WASTES

1. ?A S.-xnito.ry Was tes



Acid Sewer
Concentrated Acid Wastes
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FIGURE II

NATIONAL POLY CHEMICALS INC.

SEWER SYSTEMS

as of August 15. 1969



2.21 Sanitary Wastes (cont'd)

office personnel and 53 production personnel use these fixtures on a
daily basis. The sanitary systems flow into two septic tanks and sub-
sequently into leaching fields.

2. 22 Process Wastes

At present National Polychemicals Inc. is operating four processes
and a coating manufacturing facility. By December 1, 1969 a f i f th
process facility will be in operation. The following is a synopsis of
the processes with particular attention given to the wastes emanating
from each process.

2. 23 Process Descriptions

OpexuProcess (Ref. Dwg. EO341-101A) /pinitropentamethylenetetraminc-

(DNPT)/ is a light yellow,' slightly water soluble solid used as a blowing
agent in the production of expanded rubber compounds. National Poly-
chemicals Inc. produces 1. 2 x 10^ Ib/yr of DNPT in 4-5 batches per 24
hours, six days per week.

Anhydrous ammonia and formaldehyde are reacted in an agitated batch
type reactor fitted with an external pump through cooler to form 30%
solution hexamethylenetetramine (HEXA). Upon completion of the r eac t ion
in plant B the HEXA solution is pumped to a storage tank located in plant A.
HEXA and sodium nitrite are mixed in a cooled, covered compound tank.
The contents of the compound tank are pumped to one of two agi ta ted DNPT
reactors which is charged with dilute hydrochloric acid and ice. As the
temperature of the reactor drops DNPT percipitates out of solution. Upon
completion of the reaction the contents are pumped to one of two pan f i l t e r s .
The product DNPT which is retained on the filter is washed with water and
manually transferred into drying pans, dried and packaged.

The filtrate from the pan filter which has a pH of approximately 4 and
contains sodium chloride, sodium nitrite, formaldehyde, and traces of
hydrochloric acid, hexamethylenetetramine, DNPT and process oil is
discharged into a retention tank where the remaining DNPT is floated o f f .
The aqueous underflow from the retention tank is discharged to the di lute
process sewer and subsequently flows into the southeast acid pit.

From material balance calculations approximately 103,000 Ib/mo sod ium
chloride, 18, 500 Ib/mo formaldehyde and 10,000 Ib/mo sodium n i t r i t e
are sewered from the Opex Process.

11-2



2.23 Process Descriptions (cont'd)

Kempore Process (Ref. Dwe. E-3341-101B) National Polychemicals
Inc. produces 1.6 - 1.8 x 10° Ib/yr of Kempore (Azodicarbonamide)
which is a slightly water soluble, orange-yellow solid used as a rubber
blowing agent. Production of Kempore is a semi-batch operation executed
on a 24 hour basis 5-6 days per week.

Liquid chlorine arid urea are reacted in a batch reactor located in plant
C-3 to produce monochlorourea (MCU). MCU is stored in a day tank
prior to a reaction with 30% sodium hydroxide in a titanium pipe reactor .
The effluent from the titanium reactor is discharged into an agitated,
cooled reactor where 66° Be1 sulfuric acid is added producing large
quantities of CO^ which are vented to the atmosphere. The contents of
the reactor are pumped to an open pan filter where a 3. 0% hydrazine
solution is recovered in the filtrate stream. After manual washing of
the filter cake consisting of sodium sulfate and sodium chloride, the cake
is dumped into an agitated salt solution tank. The salts are dissolved into
hot water in the salt solution tajik and discharged to the dilute process
sewer which flows to the southeast acid pit.

From material balance calculations approximately 300, 000 Ib/mo sodium
sulfate and 305,000 Ib/mo sodium, chloride are sewered f rom the hydraz ine
production section of the Kempore Process.

The 3.0% hydrazine filtrate solution is stored in day tanks outside plant
C-3 and C-l. Hydrazine solution is pumped to plant C-l into one of
three reactors where sulfuric acid is added to form hydrazodicarbonamide
(HDCA) in slurry form. HDCA is filtered on a rotary drum vacuum f i l te r
to increase the*HDCA concentration. The filtrate containing sodium
chloride, sodium sulfate, urea and ammonium sulfate is filtered and dis-
charged to the dilute process sewer.

The 20% slurry of HOCA is pumped into a water cooled, agitated reac tor ,
where sulfuric acid and sodium chlorate are added forming a heavy s l u r r y
of azodicarbonamide. The azodi.carbonam.ide slurry is vacuum f i l t e red ,
dried and packaged. Filtrate from vacuum filter containing sodium sulfate,
urea, azodicarbonamide and 4-8% sulfuric acid is filtered and discharged
to the process acid sewer.

From material balance calculations approximately 40,000 Ib/mo sodium
sulfate, 164,000 Ib/mo ammonium sulfate, 101,000 Ib/mo urea, and
24,000 Ib/mo sulfuric acid are contained in the combined filtrate s t reams.

11-3



2. 23 Process Descriptions (cont'd)

Wytox Process (Ref. Dwg. E-3341-101C) Wytox, a liquid p h o n p h i t o
rubber stabilizer is produced 2-4 days per week on a batch basis amount ing
to one million Ib/yr.

Phsophorous trichloride, paraformaldehyde and nonylphenol arc reacted
in an agitated vessel located in plant C-l. During the reaction 16, UOU
Ib/mo hydrogen chloride gas evolves which is scrubbed and sewered to
the acid sewer. Upon completion of the reaction the entire contents of the
reactor are pumped into drums for shipping. With the exception of the
scrubber liquor, there are no waste process streams which are sewered.

Wytox ADP-X Process (Ref. Dwg. E-3341-101D) Wytox ADP-X
/Dioctyldiphenylamine (DODPAJY a dark colored resinous solid is produced
3 to 5 days per week on a batch basis in plant B. National Polychemicals
Inc. 's total production of DODPA is approximately 600, 000 Ib/yr.

Diphenylamine (OPA) and diiso~butylcne (DID) undergo a Friedcl- C r a f t s
reaction through the use of an aluminum chloride catalyst. DPA and
DIB are reacted with the catalyst in an agitated reactor. The reactor
is fitted with a condenser and condensate drum to reflux the DIB. When
the reaction has been completed, the aqueous and organic layers arc
allowed to separate. The aqueous layer containing sodium chloride,
aluminum hydroxide, DODPA and DIB is sewered to the dilute process
sewer. The organic layer is washed twice with water. Both washes arc
also discharged to the dilute process sewer. Following the two w a s h i n g s
the reactor is placed under a vacuum by means of a steam jet. While
under vacuum the DIB is distilled into the condensate drum leaving DODPA
in the reactor. The tar-like DODPA product is discharged from the
reactor and is allowed to solidify prior to grinding and packaging.

From material balance calculations approximately 19,000 Ib/mo diisobutyh:r
1, 250 Ib/mo aluminum hydroxide and 2, 400 Ib/mo sodium chloride are
discharged to the process sewer from the Wytox ADP-X Process.

O. B.S. H. Process (Ref. Dwg. E-3341-101-E) As of December 1, 1969.
National Polychemicals Inc. expects to be producing 300,000 I b / y r of
oxybissulfonylhydiazine (OBSH) in plant 17. OBSH, a rubber blowing a g e n t ,

be produced 5 days per week on a 24 hour basis.
. , . . , v .,. .„• a. ..

Diphenyloxide and chlorosulfonic acid will undergo a quench react ion
producing hydrogen chloride gas, oxybissulfonyle*t£sl«-*(OI3SC) , a w h i t o
water insoluble solid, and a 15-20% sulfuric acid solution. The hylroiion
chloride gas is to be scrubbed and recovered for reuse. The 15- . 107')
PMlf i . i r l c acid solution will be discharged into the new acid s«v.ver -.v!"'^h
f l o w ? to the. rxcM pit southeast of the plant. Proco^s w n s r o f ' - > f - > \ <-- K .^ I IT .

in a pilot pln.nt f a c i l i t y .



2.23 Process Descriptions (cont'd)

O. B.S.H. Process (cont'd) - The OBSC is to be reacted with a hydrazinc
solution to form OBSH. The solid OBSH is to be filtered, dried and
packaged. Filtrate from the product will be pumped to the Kempore
Process for reuse.

Coatings National Polychemicals Inc. produces numerous coatings
for rubber products. These coatings are compounded on a batch basis
from the following chemicals:

Bentone
Santocel
Ufamite MM 67
Toluene
Butylacetate
Acrylic Resins
Maleic Anhydride
Glycerine
Fatty Amines
Silicone
Monoethariolamine
Mineral Oil

The production of the coatings is a non-aqueous operation without
waste.

2.24 Cooling Water System

Field data has revealed that normal cooling water demands are 375 gpm
with a peak demand of 555 gpm. Until recently, city water was used for
cooling on a once through basis and sewered ultimately to the Abcrjona
River. Installation of a multi-tower closed cooling water system with a
design capacity of 700 gpm was completed August 15, 1969.

The cooling towers associated with plants A, B and C-l are to operate
at a high number of cycles of concentration. Minimal blowdown to the
process sewer will occur on a periodic basis. Cooling water f rom the
plant C-3 cooling tower is to be used in the hydrazine scrubber (Kempore
Process) which discharges to the process sewer and will therefore provide
a 20 gpm purge for the plant C-3 cooling system.

Chemical treatment of the cooling water will be accomplished on a c o n t r a c t
basis with a chemical supplier. The corrosion inhibition chemicals have
not been selected; however, it appears than an inorganic-organic r.'mc
inhibitor or an entirely organic inhibitor system will be used.
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1. 2.5 Boiler Systems

National Polychemicals Inc. is presently operating 15 psi boilers with a
total capacity of 450 horsepower and 150 psi boilers with a total capacity
of 135 horsepower. Softened city water is used for make up water.
Proprietary chemicals containing amines are used for boiler scale
control. Solids in the steam drum are controlled through periodic
manual blowdown to the process sewer.

2. 26 Yard and Floor Drainage

Yard drainage and floor washings from an area .of undetermined size arc
sewered via the Lake Poly sewer. Contaminants from roadways, unloading
areas and process areas are likely to appear in the effluent from the Lake
Poly sewer system. Significant amounts of pollutants are likely to emanate
from truck unloading stations such as the nonylphenol tank and process area
floor drains as a result of spills.

The Lake Poly sewer now flows into an oil basin which is capable of re-
moving gross amounts of light insoluble material. The underflow from
the oil basin flows into a. creek and subsequently the Aberjona River.
(Ref. Dwgs. E-3191-Z40A and 232A)

2. 3 METROPOLITAN DISTRICT COMMISSION SEWER SYSTEM

During the summer of 1970 a Metropolitan District Commission sewer is to
be extended along National Polychemical Inc. 's property. (Ref. U.S. G.S. Map)
The sewerage division of the Metropolitan District Commission will accept
sanitary sewage as- well as industrial wastes in the Metropolitan Dis t r ic t Com-
mission sewer system as long as the wastes conform to the following rules and
regulations.

RULES AND REGULATIONS

COVERING

DISCHARGE OF SEWAGE, DRAINAGE, SUBSTANCES OR WASTES

Pursuant to authority and in compliance with the directive of the Massachu-
setts Legislature as found in Massachusetts Acts of 1945, Chapter 705, Section 1.!,
the Metropolitan District Commission, at its regular meetings on August 5 and i •.
1948, voted to establish the following rules and regulations covering the d i s c h a r ^ -
of sewage, drainage, substances or wastes into any sewer under its con t ro l , or
any sewor tributary thereto, with the North Metropolitan Sewerage Di s t r i c t or
the South Metropolitan Sewerage District.

y\ f ' r r t i o n is invi ted to tho fac t that the above r e f e r r ed to ;orv nj- t-1 •"- • •
v i - ' -v* • ' . •!» f-,:!,,,.,, o n fhn pr>rt- of r> n" r - ' u p i rin 1 ifv t-r» romnlv v!i-*i *l<« f - - n , - . - • . ; . . . . . .



MDC Rules and Regulations (cont'd)

1. No municipality shall discharge or cause or allow to be discharged
into any sewer under the control of the Metropolitan District Commission, or
any sewer tributary thereto within the North or South Metropolitan Scworap,o
Districts, any sewage, drainage, substances or wastes containing caustic
alkalinity, calculated as CaCC>3 (calcium carbonate), in excess of 75 parts per
million by weight, in volumes which may be determined by the Metropolitan
District Commission to be excessive.

2. No municipality shall discharge or cause or allow to be discharged
into any sewer under the control of the Metropolitan District Commission, or
any sewer tributary thereto within the North or South Metropolitan Sewerage
Districts, any sewage, drainage, or substances or wastes containing unsapun i f i cd
greasy or fatty matters in volumes which may be determined by the Metropolitan
District Commission to be excessive.

3. No municipality shall discharge or cause or allow to be discharged
into any sewer under the control of the Metropolitan District Commission, or any
sewer tributary thereto within the North or South Metropolitan Sewerage Dis t r i c t s ,
any sewage, drainage, substances or wastes containing suspended solids In excess
of five hundred parts per million by weight in volumes which may be determined
by the Metropolitan District Commission to be excessive, or any matters in such
volumes as, in the opinion of the Commission, may tend to obstruct or impede
the flow in the sewers, or be injurious to the sewers, pumps or other portions
of the sewerage systems or be likely to create a nuisance or a hazard within
or without said sewers.

4. No municipality shall discharge or permit to be discharged into any
sewer under the control of the Metropolitan District Commission, or any sewer
tributary thereto, within the North or South Metropolitan Districts, f ree minera l
acids in quantities which the Metropolitan District Commission determines to be
excessive.

5. No municipality shall cause or allow to be discharged into any sewer
under the control of the Metropolitan District Commission or any sewer t r i b u t a r y
thereto within the North and South Metropolitan Sewerage Districts, any sewage ,
drainage, substances or wastes from an industrial or manufacturing plant un less
measuring devices or other means of measuring the flow of the sewage, d ra inage ,
substances or wastes are provided at the request of and in accordance wi th the
approval of the Metropolitan District Commission, 'and the records of flow f r o m
such measuring devices shall be furnished the Metropolitan Distr ic t Commiss ion
upon request therefor .

6. All appl ica t ions to d i scha rge any sewaae, d r a i n n ^ ° r..ibr*--" ir^"^ "•
w a p t « R r l - . rect ly into any sewer under the control of the M e t r o p o l i t a n P i ^ r i ' - *

C'MIITT.; " "!~M «rh . - l l b o . i ccnmpanior l b y ? n a f t r e e m p n t a ' innt*.r \ j o i n t l y b y f l « ~ < • • • ! . • • •



MDC Rules and Regulations (cont 'd)

of the industry contributing such sewage, drainage, substances or wastes and .1
representative of the municipality in which the connection is located who La
authorized to sign agreements on behalf of the said municipality stating tha t
the manufacturer or industry in question agrees to abide by all rules and regu-
lations of the municipality and the Metropolitan District Commission and that
the owner of the industry will provide suitable devices or other means of measur in
the flow of the sewage, drainage, substances or wastes and will provide such w o r k
for the preliminary treatment of the sewage, drainage, substances or wastes as
may be required by the Metropolitan District Commission.

7. No municipality shall discharge or cause or allow to be discharged
into any sewer under the control of the Metropolitan District Commission or
any sewer tributary thereto within the North or South Metropolitan Sewerage
Districts, any sewage, drainage, subotances or wastes which are of an explosive
or inflammable nature.

8. Municipalities will be held responsible for the enforcement of Section 2
of the rules and regulations of the Massachusetts Department of Public Safety
necessitating that garages and other establishments where gasoline is used and
which are connected with the public sewers in the North or South Met ropol i t an
Sewerage Districts be supplied with a suitable trap or separator. Such traps ami
separators shall be subject to the approval of the Metropolitan District Commissio

9. No municipality shall contract for the building of additional sewerage
works contemplated for connection into the Metropolitan Sewerage System unt i l
plans and specifications covering such works are submitted to and approved by the
Chief Sewerage Engineer of the Metropolitan District Commission, and not ice
is hereby given that the Metropolitan District Commission will not approve, except
under extraordinary conditions, any works designed on the so-called combined
system or the discharge of processing or condensing water which the Department.
of Public Health determines is sufficiently free from, contamination to permit Its
discharge into the nearest water course.

10. No municipality shall discharge or permit to be discharged into the
Metropolitan Sewerage System, or tributaries thereto, sewage, drainage, sub-
stances or wastes containing amounts of ground, tide, or river water determine ' !
by the Metropolitan District Commission to be excessive.

* Now Section 28 of Form F. P. R. -14 of the Rules and Regulations of the Board
of Fire Prevention of the Department of Public Safety.



SECTION m

APPENDIX

3. 1 U . S . G . S . Map
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3.2 DRAWINGS

E-3191-231A Process Sewer System Plant A
E-3191-232A Process Sewer System Plan and Details Plant D
E-3191-234A Process Sewer System Plan and Details

Plants C-2 and C-3
E-3191-235A Process Sewer System Plant C-l
E-3191-240A Process Sewer System Main Plot Plan
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BURIAL TRENCH IN THE VICINITY OF THE EAST AND WEST WAREHOUSES

This solid waste management unit (SWMU) was used (and closed) during the

period In which Stepan Chemical Company, Inc. and/or Its predecessor National

Polychemicals Inc. owned and operated this facility (1953-1980). Accordingly,

Olln cannot attest to the accuracy or the completeness of Information pertaining

to the operation or design of this unit. Olin, however, has been advised by

former Stepan employees that possibly 30-100 Ib. drums of aluminum chloride and

7 drums of Kempore (azodlcarbonamlde) may have been disposed in this unit.

Stepan Chemical Company, Inc., Edens & .Winnetka.Roads, Winnetka, Illinois

60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWMU.



DRUMS NORTH OF LAGOON II

This solid waste management unit (burial trench) was used (and closed)

during the period in which Stepan Chemical Company, Inc. and/or Its predecessor

National Polychemlcals Inc. owned and operated this facility (1953-1980).

Accordingly, 011n cannot attest to the accuracy or the completeness of

Information pertaining to the operation or design of this unit. OUn, however,

has been advised by former Stepan employees that possibly drums of Opex 93

(dinitrosopentamethylenetetramlne) and Kempore (azodicarbonanvide) may have been

disposed of in this unit.

• • . *• • • .

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, Illinois

60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWMU.



OPEX VICINITY OF LAGOON I

This solid waste management unit (SWMU) was used (and closed) during the

period 1n which Stepan Chemical Company, Inc. and/or its predecessor National

Polychemicals Inc. owned and operated this facility (1953-1980). Accordingly,

011n cannot attest to the accuracy or the completeness of the information

pertaining to the operation or design of this unit. 01 In, however, has been

advised by former Stepan employees that possibly Opex

(d1nitrosopentamethylenetetram1ne) material may have been disposed of in this

area.

Stepan Chemical Company, Inc., Edens 4 Wlnnetka Roads, Wlnnetka, Illinois

60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWMU.



OPEX DRUMS WEST OF WEST WAREHOUSE

This solid waste management unit (burial trench) was used (and closed)

during the period 1n which Stepan Chemical Company, Inc. and/or Us predecessor

National Polychemlcals Inc. owned and operated this facility (1953-1980).

Accordingly, 011n cannot attest to the accuracy or the completeness of the

Information pertaining to the operation or design of this unit. 011n, however,

has been advised by former Stepan employees that possibly 100 drums of Opex

(dinltrosopentamethylenetetramlne) may have been disposed of 1n this unit.

Stepan Chemical Company, Inc.,-Edens & VMnnetka Roads, Winnetka, Illinois

60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWMU.



SEPTIC TANKS



QUESTION 1:

SWMU: Septic Tank (Three active: 1) west of pilot plant, 2) south of boiler
house, 3) between east and west warehouses

b) Type of Unit: Septic Tank

Dimensions: 1) 9 ft. x 6 ft. x ? plus drain field - see attached drawing
2) Unknown
3) Unknown

Information on how unit was designed, constructed, operated and maintained:
Unknown - see attached Drawing A for Unit 1.

c) Date in use: Unknown to present

d) Quantity and Type(s) of wastes managed in unit: Sanitary

e) Releases of hazardous wastes or hazardous constituents: None to the best of
our knowledge

f) Information, data and documentation concerning any releases: None

g) Corrective actions: None required

For more detailed Information pertaining to the design, construction,
operation, maintenance or regarding any possible releases prior to Olin's
acquisition on September 15, I960, please contact Stepan Chemical Company,
Inc., Edens and Winnetka Roads, Winnetka, Illinois 60093-0000, (312)
446-7500.



INACTIVE SEPTIC TANKS

TILE FIELD SOUTH OF PLANT A. TILE FIELD EAST OF PLANT B

These solid waste management units (Septic Tanks) were used (and closed)

during the period 1n which Stepan Chemical Company, Inc. and/or Us predecessor

National Polychemlcals Inc. owned and operated this facility (1953-1980). The

attached drawings contain Information pertaining to these units. They were

prepared prior to OUn's acquisition of the property and extracted from those

files/records retained at the facility. Accordingly, OUn cannot attest to the

accuracy or the completeness of the Information pertaining to the operation or

design of these units. The volume and composition of material discharged to

these two as well as other "septic type fields" that have been uncovered during

plant construction excavations is unknown.

Stepan Chemical Company, Inc., Edens & Winnetka Roads, Winnetka, Illinois

60093-0000, (312-446-7500) should be contacted for more detailed information

regarding this SWHU.



PCB CAPACITOR FJRE



QUESTION 2:

Other units that hold or have held hazardous substances and from which there
have been releases of hazardous constituents: PCB capacitor

b) Type of unit: Electrical Capacitor

Dimensions: Unknown

c) Dates 1n use: 01/01/65-8/24/85

d) Quantity and types of hazardous substances managed 1n unit: 16.4 kilograms
of PCB;s

e) Dates, quantity and types of any known releases: August 24, 1985 capacitor
ruptured and spilled material also minor fire erupted

f) Information, data, documentation concerning any releases: Analysis of spill
area after cleanup Is attached

»
g) Corrective actions (completed or underway): Capacitor removed and sent

offslte for disposal. Emergency contractor (Clean Harbors, Inc.) performed
cleanup of. area and material Immediately after failure. DEQE and NRC
notified. Fire Department and MA DEQE responded.



leanHaroor
RECEIVED

OGT 3 x 1985

October 23, 1985 . r
. ' c

Olin, Corporation PURCHASE J
51 Eames Street
Wilmington, Mass 0188?
Attn: Brenda

Dear Brenda:

Enclosed please find the results of the analysis Clean
Harbors, Inc., has performed for you.

If there are any questions please feel free to contact me
at our Boston office number. (617)269-5830.

Sincerely,

Fran MatuszewskI
Environmental Field Chemist

AD/lc

24 HR SERVICE
017-585-5111 f.O. BOX 193 • KINGSTON, MA OZ304

(14 HR R i o r n r r -
401-43^5000



leanHarbor
OF NATICK. INC.

REPORT OF ANALYSIS

Sample Identification; QUn Corp

Clean Harbors, Inc.
100 Joseph St.
P. 0. Box 193
Kingston, MA 02364

Attn: Mr. RoberC Remmes

Sample Total PCB's*
Identification MDL (ug/100 cm') Cone, (ug/100 era )

A

B

C

D

E

F

C

H

K

L

0.036

0.036

0.027

0.036

0.036

0.036

0.027

0.036

0.054

0.015

8.9

40

78 -

17

340

190

2,400

6.1

27

3.8

WilminEton. MA PCB Wipe Samples

Date Received: 8/30/85

CHN'A Lab 0:

P. 0. *:

Size of Sample
Area (cm1)

1394

1394

1858

1394

1394

1394

1858

1394

929

3226

' 15415-15424

Willett

Job *
Extraction
Date

9/5/85

9/5/85

9/5/85

9/5/85

9/5/85

9/5/85

9/5/85

9/5/85

9/5/85

9/5/85

7852K
Analysis
'Date

9/26/85

9/26/85

9/26/85

9/26/85

9/26/85

9/26/85

9/26/85

9/26/85

9/26/85

9/26/85

This laboratory follows quality assurance/quality control procedures outlined
in EPA Publication EPA-600/4-79-019 "Handbook for Analytical Quality Control
in Water and Wastevater Laboratories" March 1979 and specific QA/QC requirements
of the procedures listed.

The information contained in this repor t
is to the best of my knowledge, a c c u r a t e

Notes*Aroclor 1016 Per /Date; oC_y'(
David E. Newton

Laboratory Manager

NATICK
6l7-«55-8803 5 STRATHMORE ROAD • NATTCK. MA 01760



PLANT B TANK .FARM AND. VICINITY



QUESTION 2;

Other units that hold or have held hazardous substances and from which there
have been releases of hazardous constituents: Plant B Production Area and Tank
Farm

b) Type of unit: Six carbon steel, 15,000-gallon. Concrete dike installed in
1981. Other smaller tank(s) may have been utilized for processing/storage
In this area

Dimensions: Dike for 6 15,000-gallon tanks approximately 26 ft. x 35 ft. x
1.5 ft.

c) Dates 1n use: Unknown-Current

d) •Quantity and types of hazardous substances managed 1n unit: Unknown

e) Dates, quantity and types of any known releases: Undocumented reports of
releases 1n 50's and 60's of diisobutylene, dlphenylamine,
dioctylphthai ate, 'dioctyldlphenylamine. Believed to be source of seep
along east side of plant.

f) Information, data, documentation concerning any releases: .None

g) Corrective actions (completed or underway): Interceptor well system was
Installed in 1982 and located to east of tank farm by small drainage ditch.
Consists of 4 pumping wells of 1-2 gpm each, separation tank, skimmer for
nonaqueous phase liquids and carbon treatment of water phase prior to
1n-plant usage. Interceptor well system described under Question 1, SWMU.



APPEND I X - C



REMEDIAL ACTIONS

GROUNDWATER STUDIES

FIELD INVESTIGATION



APPENDIX C

ADDITIONAL PERTINENT FILE INFORMATION



DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING
Division of Solid and Hazardous Waste

MEMORANDUM

To: .Madeline Snow DATE: June U, 1986

FROM: Helen Waldorf

SUBJECT: Olin Chemcial, Wilmington .

1) Status under DWPC

A. Peter Dorre of DWPC was notified by Olin of a proposed plant
shut-down scheduled for September. David Vaughan of Olin
Chemcial in Tennessee [(615) 336-4000] is arranging a meeting
to discuss future permitting requirements.

B. At the moment Olin has an NPDES permit for cooling water.
They also have a remedial action plan, apparently under
DWPC regulations, to treat the groundwater, which is
contaminated primarily with phthalates and a variety of salts
and sulfates. Treated groundwater is cycled into the plant
process to cool pump seals. Since the water becomes "part
of the process" and is now defined as an industrial waste,
Olin is permitted to discharge the effluent to the WRA (MDC)
sewer.

C. When the plant shuts down, Olin will discontinue their cooling
water NPDES permit. Peter Dorre indicates that groundwater
pumping and treatment will have to continue to prevent con-
taminated groundwater from leaching into the "East Drainage
ditch". However, treated groundwater will no longer have
an "industrial process" to go through. As a matter of policy,
WRA (MDC) will probably not let "clean" water, e.g. treated
groundwater be discharged to its sewer system. Therefore
Olin will probably have to apply for a groundwater discharge

1 permit or a surface water NPDES permit. In view of the
public awareness of hazardous waste issues in the Aberjona
River watershed, this may be a very sensitive undertaking.
The remedial action plan does not deal with on-site residuals
issues. There is also a known "hot-spot" of chromium on the
site.

2) Status under 21C

A. Olin filed a part A application for interim status and on
August 7, 1985 we called their part B license application.

B. On April 4, 1986 Olin requested a change of status to generator,
asked that the part A be withdrawn, and submitted "closure
plans" for drum and tank storage. The two lagoons (which



.
June 4, 1986
Page 2

are now lined), and sludge landfill, so far as I know,
have never been regulated as hazardous waste "units".

C. Ida Barbroudi says Olin is to be inspected next week by
Joe Crossen to check the drum storage and tank storage
closures. Technically, under '21C, the lagoons and sludge
landfill were not "regulated units" and therefore not
regulable under 21C, unless we show the lagoons and landfill
should have been regulated as interim status units. Under
HSWA, however, (1984 RCRA amendments) EPA (not us) could
decide to regulate lagoons in the future.

3) Status under 21E
A. To date this site has not been regulated under 21E. As

you know we recently activated our FIT to do an updated
Site Inspection Report under our MSCA program. Harish Panchal
will be coordinating that task.

It-appears that there are several ways to handle the Olin site:

1) DWPC would retain the lead in monitoring on-site groundwater
treatment based on existing permits and anticipated new permits
for treated groundwater. This alternative would not deal

. with issues such as on-site residuals, the lagoons and the
sludge disposal landfill.

2) *te could attempt to show that the lagoons and/or the landfill
should have been interim-status units. If successful, closure
*mder 21C could be required. If unsuccessful, however,
*he site would still be in limbo under EPA's new HSWA policies.

3) Jtotify the company under 21E and require the company to do
a comprehensive site assessment, before the property changes
hands. The disadvantage in this alternative appears to
be one of .staff resources-. This project could easily gobble
up 50% of one staff person in either the regional or Boston
office.

• 4) Under a combination of #1 and //3 "share the work": DWPC
would retain the lead to deal with the groundwater contamination
treatment program. The 21E part would deal only with those
Issues not addressed by the company in the past under other
programs - e.g. the on-site residuals, the lagoons and the
landfill. This alternative would have a possible disadvantage
in permitting the discharge of effluent from groundwater
treatment at a site being assessed for hazardous waste issues.

cc: Peter Dorre, DWPC
Ida Barbroudi, NERO
Steve Dreeszen, Boston
Jude Hutchinson, Boston
Bob Cleary, Boston
Harish Panchal, Boston

. Rodene DeRice, NERO



TELEPHONE CONVERSATION M E M O R A N D U M

C L I E N T MDEQE P R O J . N o . 5008610

P R O J E C T Qli™ Chemical Company D A T E

T I M E

9/23/86

C A L L T O / F R O M Mrs. Belmore

(617) 658-4259

R E P R E S E N T I N G Wilmington Environmental
Conservation

P H O N E N o .

SUMMARY OF CONVERSATION:

No information on site-specific activities

Have responded to situations when fires and gas releases have occurred

No knowledge of end. species, or groundwater use

No site specific information

C O P I E S T O : B Y :

David B. Tompkins

WEHRAN ENGINEERING
CONSULTING ENGINEERS



TELEPHONE C O N V E R S A T I O N M E M O R A N D U M

'J L I L N T
Mass Uliql'l P K O J . N o .

lillllHli.lll

P R O J E C T Olin Chemical D A T E

T I M E

'1/11/8G

11:31) A.M.

C A L L T O / F R O M Dena Factor R E P R E S E N T I N G Hartford Insurance Co.

' H O N E No. . (617) 726-7550

SUMMARY OF CONVERSATION:

On June 16, 1978 a contractor was overcome by toxic fumes which were venting fumes.

from the blowing agents used in the manufacturing process. Exposure to the fumes

caused his subsequent fall from the roof of the building he was working on.

Case settled on August 4, 1986 out of court. Hartford payment of $946,000 to -injured

party.

Hartford Case # 334 L 22600
Insured: Stephen Chemical Company

O P 1 E S TO: B Y :

David B. Tompkins

WEHf#\N ENGINEERING
CONSULTING ENGINEERS



TELEPHONE CONVERSATION M E M O R A N D U M

C L I E N T MDEQE P R O J . No. 50086.10

P R O J E C T Olin Chemical Company D A T E 9/23/86

T I M E

C A L L T O / F R O M Peter Dor re R E P R E S E N T I N G DWPC

P H O N E No. (617) 292-5665

SUMMARY OF CONVERSATION:

DWPC - responsible for all activities other than those affected by RCRA Regulations

DWPC has been involved in remedial activities and plan approvals for reconstructions, ground-
water interceptor, monitoring activities, etc.

Upon closure of site, Olin has applied for surface water discharge permit to release treated
groundwater. No decision as of yet.

^Excavation not deemed feasible due to high volume of material.

|r Area contaminated by organics,not well defined (around storage tanks).

^Inorganics, biggest concern at site is ammonia. Ammonia detected in high concentration in
f south ditches and interceptor wells.

C O P I E S T O : B Y :

David B. Tompkins

^V^/S7 WEHRAN ENGINEERING
YA_£j CONSULTING ENGINEERS



Ill in JAt,17^^JLJLJIJL CHEMICALS G R O U P f*T^
JAN .17 !:<p

II KAMXS STREET, WILMINGTON, MA OIBB7

January 12, 1983

Mr. Hans Donne
The Cotmonwealth of Massachusetts
Division of Water Pollution Control
One Winter Street
Boston, Massachusetts 02108

Dear Mr. Bonne:

This letter serves as an update on the status of the Remedial Measures Program
at the Wilmington plant.

As noted in the Amendment to the Administrative Order, Lagoon No. 2 cleanout has
been completed. The schedule for placement of a new liner in Lagoon No. 2 has
not been established. Our plan and schedule. for. installation of the liner system
will be submitted to the division at least 60 days prior to the date we plan to
install the T-ir«<*y system.

Operation of the Interceptor Well System continues. - We are in the process of
finalizing plans for installation of a puip to include Well 2A in the Interceptor
Well System. In addition, we are in the process of completing plans for installa-
tion of the skinning system for removal of the organic materials collected in the
separation tank.

The excavation of contaminated soil along the East Drainage Ditch was completed on
December 10. The contaminated soil was shipped off-site for disposal in the hazardous
waste landfill of SCA Inc. in Model City, New York: The excavated soil was replaced
with clean stone. We will maintain the absorbent barriers along the East Drainage
Ditch and continue to maintain routine observations of the area.

Replacement of five manholes in the in-plant non-sulfate sewer line under the Phase I
program was completed on December 30, 1982. Repairs to two sections of broken sewer
line were completed on December 30, 1982 and the third section was conpleted January 7.
In addition to the scheduled repairs under "Phase I, repairs were also made to several
sections of the in-plant sulfate process sewer line. We are now in the process of de-
.veloping a plan and schedule for Phase II repairs which will be submitted to your
office by February 28, 1983.

The fourth quarter sampling and analysis of sixteen existing wells and four surface
water stations tor tne parameters shown in Table I of the Amendment was completed
on October—26-31, _ 1982. Results of this monitoring program are included in attached

O L J N C O R P O R A T I O N



Tables 1 and 2. It is too soon to show any significant changes in the groundwnto:
quality due to iinplenentation of our remedial measures. We will continue thoHoru-
toring program in 1983 with sampling to be conducted in the second and fourth
quarters.

If additional information is required on any of the above, please contact Mr.
James Martucci at 617/933-4240 or David Vaughn at 615/336-4556.

Sincerely,

OLIN CORPORATION

Ronald J. McBrien
Plant Manager

RJMc/bab
Attachment

cc: M.R. Sokolowski, Olin-£tamford



C H E M I C A L S G H O U P

PO. BOX 2«B. CHARLESTON. TENNESSEE 373IO. (HIS) 33O J251

July 2, 1982 RECEIVED

JUL U2

Mr. Hans Bonne, P. E. V. NOKWOOh
The Commonwealth of Massachusetts
Division of Water Pollution Control
One Winter Street
Boston, Massachusetts 02108

Dear Mr. Bonne:

On March 18, 1982, a report on the four-season "Hydrogeologic
Investigation" of the Olin-Wilmington facility was submitted to the
Massachusetts Division of Water Pollution Control. A proposed schedule for
implementation of the recommended remedial measures was included with the M.jrch
18 letter. Although the proposed implementation schedule has not been fully
approved, the following is provided as an update on the status of the remedial
measures outlined in the schedule. ..-•"

• . * " •

An Engineering Plan for the Interceptor Well System was submitted to your
office on March 25, 1982. The Plan was approved by a letter dated April 20
subject to several provisions, one of which was that approval be acquired from
the Metropolitan District Commission for discharge of the effluent to the HOC
system. The MDC did not rule in favor of this discharge. This has resulted in
a delay of implementation of this remedial measure. Installation of the
Interceptor Well System has been completed, however, the ultimate deposition of
the discharge from the System is still under evaluation. A revision of the Plan
outlining the result of this evaluation and addressing additional provisions
outlined in your letter of April 20 will be addressed in a separate letter when
the revised plans are complete.

A plan for the remedial measure "Excavation Along East Ditch" was submitted
to your office on May 3. A preliminary meeting was held with the Boston & Maine
Railroad on May 25. A detailed plan will be submitted to the BMRR and the
Massachusetts Bay Transit Authority in July for approval to perform the work
outlined in the plan. ThiS remedial measure should not proceed until the
Interceptor Well System is in operation;

A "Purchase Requisition" for cleaning and TV inspection of the in-plant
process sewer lines was initiated on May 5. A contract was issued to New
England Pipe Cleaning Company on May 7 for this work. An attempt was made to
conduct the cleaning and inspection program during the weekend of June 4-6 but
was delayed due to extremely heavy rainfall. The cleaning and inspection of the
in-plant sewer lines is now scheduled to be completed during the annual plant
shutdown (July 5-16, 1982). A plan for necessary repairs will be developed
after receipt and review of the results of the in-spection program.



Mr. Hans Bonne
Page 2
July 2, 1982

A fourth remedial measure "Lagoon No. 2 Cleanout and Repair" is scheduled
for September. 1982. Dewatering of Lagoon No. 2 was initiated on Hay 8. It is
necessary to allow a period of drying to Improve the handling of tho sludqp
within the lagoon. Replacement of the Uner 1n Lagoon No. 2 is sclieduk-d l<n
June-July, 1983.

I would also like to confirm our meeting scheduled for July 22 to review
the "Hydrogeologic Investigation" Report as well as the progress on the remedial
measures. If there are any questions on the above, please contact me at
617/933-4240.

Sincerely,

OLIN CORPORATION

David R. Vaughn ^
Manager, Regional Environmental Affairs

DRV/vrp



CHXMICALS CROUP

»i BAMM rmmrr, WILMINGTON, MA OI««T

NORTHEAST REGION

October 20, 1982
OCT 2 9 1982

DEPT. OF ENVIRONMRST/iL
01 I-M |TY r"r

Mr. Chester Bruce
Wilmington Conservation Ocnndssion
Town Hall - Middlesex Avenue
Wilmington, M\ 01887

Dear Mr. Bruce:

Enclosed are a completed "Notice of Intent" and "Environmental Data Form"
for the proposed excavation of the East Ditch adjacent to the Olin-Wilmington
plant.

The project involves the removal of contaminated soil from an area approximately
three (3) feet wide and approximately 100 feet long at the edge of the ditch.
The soil will be replaced with crushed stone along this section of the ditch.
Approximately twenty (20) cubic yards of soil will be removed.

ontaminated soil is the result of past activities at the Wilmington plant
prior to ownership by Olin. We have been working with the Massachusetts Division
of Water Pollution Control to develop remedial measures for this area. They have
approved the plan we developed.

We propose to perform this work in November. It is estimated it will require two
to six days to complete. A siltation barrier and an adsorbent boom will be utilized
to control silt or organic chemicals released during omsLimction.

We would appreciate your pzuupt review and approval of this proposed project to allow
implementation in November. If there are any questions, please contact me at 933-
4240.

Sincerely,

QEJN CORPORATION

Ronald J. McBrien
Plant Manager

RJM/bab

cc: DBQE - Wbburn
E. Romano, Town of Wilmington
Hans Bonne MOWPC

O L I N C O K r O K A T l O N



• - "" WL1LANDS

MA! CHUSETTS C.L. C. 131 a. 40 '
* ' •

Noncz OF IIITENT

All. parts of this fora and the attached Environmental Data Torm shall be completed

under the pains and penalties of perjury* Incomplete filings may be rejected*

PACT; 10/21/82

Conservation Commission of (City/Town) j

1. Notice is hereby given in accordance with the provisions of Massachusetts C.L.
c. 131, s« 40 that the proposed activity described herein is within the jurisdiction
of

(City/Town) Wilmington , at 51 Eaaes • __ street

Most recent.recording at the Registry of Middlesex County Book 317

Page 35 • , » '

Certificate (if registered) not available *

2. The land on which the work is proposed to be done is owned by:

NAME(s) Massachusetts Bay Transportation ADDHZSS -50 ̂ ^ Street

Boston, MA 02110
3. The Applicant submitting this Notice is:

Olin Corporation
HAME R. J. McBrien ADDRESS 31 Banes Street, Wilmington

t

TELEPHONE (617) 933-4240

(Optional)The following person is hereby designated to represent the
applicant in matters arising hereunder:

Hame M. P. Townley Address 51 Eames Street. Wilmington

Telephone (617) 933-4240

4. Plans describing and defining the work, included herewith and made a part hereof,
are titled and dated:

Olin Drawing No. D-P049-200, East Ditch Clean-up, Project Construction Site Plan and Pro)

5. Identical material has been submitted by certified mail as follows:
5 copies to Conservation Ocranission

Original to Conservation Commission (Pate) io/3n/a?

Three copies to appropriate regional office of the Departaent of Envlrorenenta
Quality Engineering (see map for regions and addresses). Date 10/20/82

Northeast Z Southeast Central Western
HORTHEJFT BIGIOJWL

p* Fr*uironment*l Quality Engineering
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6. Has the required 323.00 filing fee, payable Co the city or tovn, been included
with the submission to the Conservation Commission?

7. Has the Environmental Data Fora been completed and submitted with each copy? yea »

8. Has a locus map (8V * H1* copy of USGS topographic sheet with the site aarked) been
included with each copy?_ yes

9.
(A)Have all obtainable permits, variances, and approvals, required by local by-law beea

obtained? yes

(B)If they have, not feeen obtained, have they been applied fort
If yes, include with, this Notice of Intent any information which has been submitted
with such applications which is necessary to describe the effect of the proposed
activity on the environment.

10.
(A)Is the site of the proposed work subject to a wetland restriction order recorded

pursuant to G.L. c. 131, s. 40A, or G.L. c. 130, s. 105, by the Department of
Environmental Management? Yes * No Do not know

(B)Is the site of the proposed work in, or within 100 feet of: a coastal duneN/A >
coastal bank ; coastal beach ; salt marsh ; land under the ocean ;
a salt pond ; anadroaous/catadroaotts fish run ; do not know f

11. Signature (s) of owner (s) of th« land (if by agent or option holder, written authorl-
. ration must be attached) «t*> ĵ t-tw-hoH I<*-»OT- nf arwm̂ r̂ i

12. What is the purpose of the proposed project?

To remove soil from the bank .along the East Drainage Ditch and replace with
* crushed stone.

13. I HEREBY CEJUUT U7JDEX THE PAINS AND PENALTIES OF PERJURY THAT THE FORGOING NOTICE
07 IfliLflJ AND ACCOMPANYING ENYIBONMENTAL DATA FORM ARE TRUE AND COMPLETE.

Signature of Applicant Date



ACT

ENVIRONMENTAL DATA F M

1. All parts of this form are to be filled out by the applicant or his'
agent under the provisions of G.L. C. 131 s. 4O.

2. Where a section is not relevant to the application in question, the
vorda "Not Applicable" should be entered on the appropriate line.

HAME OF APPLICANT
Olln Corporation

ADDRESS OF APPLICANT ̂  EamM Street§ Wllmlngton, MA 01887

MUNICIPALITIES WHERE ACTIVITY IS PROPOSED AND NOTICE IS FILED
Wllalngton

DESCRIPTION OF PROPERTY INVOLVED IN
APPLICATION (including the dimensions
of any existing buildings, decks, marinas,

DralMgen?ltch anSadJolnlng bank along MBIA railroad tracks

DESCRIPTION OF MODIFICATIONS PROPOSED
ON THE S±TE, including grading, dredging,

removed from the bank along the East Ditch and will be
,replace<i wltfc crusnea stone as

SOILS

1. United Stated 'Department of
Agriculture Soil Types (show on map)
Sandy type soil .

2. Permeability of soil on the site. (Dates of testing)

H/A

3. Rate of percolation of water through
the soil. (Dates of testing)

' M/A / '

B. SURFACE WATERS

1. Distance of site from nearest
surface water (Date-of measurement)

• Edge of drainage ditch
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2* Ol82rp5Snt0«iUilSf ̂ fflS&^allroad track and right of way and area north of
Ea««« Street bridge. _ _ _ '' __ .

3. Rate of runoff from the site • .
Mo change - average flov measured in the Eaat Ditch at Ernes Street in 1981 vas
0.18 MGD-wlth a range of 0.04 to 0.23 MGD.

4. Destination of runoff water . :

East Drainage Ditch flows to Halls Brook approximately 0.9 miles to south.

5* Chemical additives to runoff Run-off water during construction may contali
water on the site small quantities of organic chemical! due to removal of
t>an+iH»4ri*tt>A anil. Adsorbent boom a will be placed across the ditch to intercept
any floating organic aaterial.

C . GaCUUD COVER . . . .
• • •

1 . Extent of existing ' impervious • • .
ground cover on che site
Hone

2. Zxtent of proposed impervious.
ground cover on the site
Hone

.3. Extent of existing- vegetative . ,
cover on the site
Minimal _ ' '

• 4. ' Zxtent of proposed vegetative
cover on the site
Hone

D. TOPCGRAFHT .

1. Kasiamm existing elevation on site

d. Minimum existing elevation on site
_ 77.08

3. Kaxioan proposed elevation' of site
Same _ 87.6*

•

4. Mlninmm proposed elevation of site
Same _ _ _ 77.fTfi'

5. Description of proposed change in topography
Ho change in topography

2. tSUJUND WATER

1. Miniawa depth to water table on site (at time of filing)
. water table at water level of ditch

2. Maximum depth to water table on site (at time of filing)
_ __ water table at water level of ditch



•»
f. WATER SUPPLY

1. The source of the water to be provided to tne site
N/A

• •

2. The expected water requirements (g.p.d.) for the alte
N/A '

•

3. The uses to which water will be put
N/A • _; .

« * *

G. SEWAGE DISPOSAL

1. Sewage disposal system (description
and location on the site, of system)

. • N/A • . . •
« • •

•. 2« Expected content of the sewage >
effluents, (human waste, pesticides,
detergents; oils, heavy metals,
other chemicals)
N/A .

•3. Expected dally volume of sewage .Expc
N/A

SOLID WASTE

1. Estimated quantity of solid waste
to be developed on the site

• 20 cu. yds.

. 2. Method for disposal of solid waste
• Off-site approved landfill • •

3* Plans .'for recycling of solid waste
None

C. BOAT YARDS, -DOCKS. MARINAS

1. Capacity of marina (number of
boats, running feet)

_J N/A " •

2. Description of docks and floats
(site, dimensions)
•N/A

3. Description of sewage pumpout
facilities (type of waste disposal)

. N/A

4. Description of fueling facilities
and fuel storage tanks

N/A
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5. Description of fuel spill prevention
measures and equipment .
H/A .

J. IMPACT OF PROPOSED ACTION APPLIED FOR

1. Effects on plant species
(upland and marine)
Hone

2. Effects on marine species (shellfish* finfish) .
None

3. Effects on drainage and runoff
None

4. Effects on siltation of surface waters - .
Resulting crushed atone surface vill reduce potential for siltation. A siltation
barrier will be used during construction. • ~

5. Effects on groundwater quality
None •

* •
6* Effects on surface water quality ' ~"

Non«

X. ' ALTERNATIVES TO PROPOSED ACTION

L. Describe alternatives to the
, requested action

*
None

2. Describe the benefits of the requested
action over the alternatives

N/A -

—**t
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ANTHONY D. COITUt

OWflOCKXXXmXX
COMMISSIONER

V&mm&/iuteauH/tip^'t taMaGuuSeZf

Gxeat&ve JLfftce of Gnvitvnmenta/ S&flairt /}

tp &nvi tatneettnaf

M_E_M_O_R_A_N_D_U_M_ NORTHEAST REGION

TO:

FROM:
DATE:
RE:

••II..; —

A
y

Dick Chalpin, DHW
Peter Dory, DWPC
Jerry Buzanoski, DWPC
Donovan Bowley, DEQE
1 Ferullo, MDC
Bob Cleary, DAQC
Rick Leighton, EPA
Madeline Snow, DEQE
June 30, 1980 s'
Field Trip—Stepan Chemical Co., Wilmington, \ Environs

On June 25, 1980 I took a summer intern and another staff person
on a brief "tour" of the Aberjona River (Upper Mystic Lake Watershed). The
purpose of the field trip was to familiarize these two individuals with the
Watershed and to investigate some of the stormwater discharges as part of
our urban runoff project.

We also walked both the east and west sides of Stepan Chemical
Company in Wilmington and I thought you might be Interested in a few notes
of the trip. (Please refer to attached map.) Some of this information was
obtained from the aerial photographs taken under the Surface Impoundments
Assessment Program; a set of these are available at the DEQE Regional Office
in Woburn.

1. There still was a heavy chemical odor and a slick/sheen surface to
the water in the ditch running on the east side of the RR tracks
along Raffi & Swanson Chemical Company (#1). This condition has
been noted by various people since May of 1979.

2. There was oil seeping from the shore on the west side of the RR
tracks parallel to the storage tanks of Stepan Chemical Company
(#2). Because the water level in the ditch was much lower than
on previous visits, it was very visible that the grourtd was
saturated with oil. This condition has also been reported by
various people.

From MDC records, Stepan has the following materials being stored
at the site. Please note that it is unclear as to which of these
storage tanks are the ones in question.



Memorandum From M.
June 30, 1980
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Snow

1.

2.

3.

4.

5.

6.

7.

MATERIAL BEING STORED

Formaldehyde

Nonyl phenol .

Dlnonyl phenol

Ethyl hexoic acid

Dioctylphthlate

Process Oil

TNPP (Wytox 312)

Annual
Thruput
(gals.)

172,500

281,600

30,500

18,400

54,200

11,800

50,000

TYPE OF STORAGE
CONTAINER (tank,
drum, etc.)

Tank

Tank

Tank

Tank

Tank

Tank

Tank

Size of Con-
tainer (gals.)

13,300

10,000

6,700

5,000

15,000

4,250

10,000

At the May 13, 1980 sampling run by DWPC a sample of the material was
collected and analyzed for oil and grease at the Lawrence Experiment Station.
The results were 1710 mg/1. No other analyses for this material were made.

3. The discharge from the Stepan north and south drainage ditches
was only flowing slightly (#3). The odor of chemicals was very ._
noticeable. With all the vegetation growth in the last month
the "path" of dead trees/bushes along the ditches on Stepan's
property is very noticeable.

4. On the west side of Stepan Chemical, off Jewell Drive, the
following was found:

The paved portion of Jewell Drive ends south of Hardwick Chemi-
cal Corporation (#4). Following the unpaved portion of the road,
one comes upon a cul de sac in an undeveloped area (#5) with an
open manhole and pipe which discharges into a large ditch. The
water in the ditch was of an unnatural odor /color. Similarly,
on the other side of the cul de sac there is another manhole
(covered with wooden planking and weighted down with a stone)
and a pipe which discharges into a marshy area

These ditches, particularly the former, may be contributing
sources to the overall pollution in the area.

It appears that the following should now be done in order to
complete the investigation of the area:

a. Field investigations of both JBF Scientific Corporation and
Hardwick Chemical Corporation. Aerial photographs reveal
what would appear to be a swimming pool on JBF Scientific 's
property; this should be checked.
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b. Field Investigation of the cul de sac, roads, manholes,
discharge pipes, ditches and marshes.

c. Field investigation of connection between the ditches near
Hardwick and Stepan's property.

d. Check on Raffi and Swanson's operation and Poly-
vinyl Chemical north of Raffi & Swanson.

e. Organic chemical analyses as warranted.

I hope this information is of assistance to you.

MS/ecw



CORK



ANTHONY 0 COITtSE. h.D
Comrrm»*«n

727-51*4

November 21, 1963

01 in Chemicals Group
51 Eames Street
Wilmington, MA 01887

Attention: Mr. Ronald J. McBrien

Gentlemen:

RE: Wilmington-Met. Boston/Northeast Region
310 CMR 7.02 - Plans Approval

• Appl. No. MBR-82-IND-023
Reporting Requirements
MODIFIED INTERIM APPROVAL

The Metropolitan Boston/Northeast Region of the Department of Environmental
Quality Engineering is hereby revising the INTERIM APPROVAL granted to the
Olin Chemical Group on November 23, 1982 which permitted the burning of a waste
alcohol mixture with the following typical composition:

"50-60% Methanol, 25-302 Butanol, 2-10% Benzophenone, 2-10% Benzophenone
Hydrazone, 1-3% Water, 0 -0.5% Azone, and 0-2% Diphenyl Methanol."

The Department has reviewed the monthly laboratory analyses which the
Olin Chemicals Group has been submitting, and has decided that a revised typical
analysis is called for to better reflect the actual waste alcohol mixture being
burned. Accordingly, the third paragraph of the original INTERIM APPROVAL letter
is being deleted, and replaced with the following language:

"The waste alcohol mixture will contain no more than
30% water. The remaining constituents will be a
combination of the following alcohols: Methanol,
Butanol, Benzophenone, Benzophenone Hydrazone,Azone,
and Diphenyl Methanol."

The Department is also in receipt of a second request to rescind the
requirement for an "independent laboratory analysis.. ."as stated in Proviso 6
of the original INTERIJ1 APPROVAL letter. The Department has considered this
request, and is hereby superceding the original Proviso 6 with the following
language:

6. That a written monthly report including the results of
analyses performed by the Olin Chemicals Group be submitted
to this office. This report must also state the daily
quantity of waste alcohol mixture and the daily quantity
of No. 6 fuel oil fired into the Unit Number 1 boiler.
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01 in Chemicals Group
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Also, every sixth report must include an independent
laboratory analysis of the waste alcohol mixture. All
of the laboratory analyses must provide sufficient
detailed information to confirm that the waste alcohol
mixture is in compliance with Proviso Number 4.

In addition, the following paragraph should be inserted after Proviso
Number 7:

"This INTERIM APPROVAL is in conformance with the
requirements of Regulation 310 CMR 30.356(4) in that
the waste alcohol mixture is not a hazardous material
when combusted in compliance with the terms of this
approval".

Please be advised that the changes made by this letter are the only
modifications to the original INTERIM APPROVAL dated November 23, 1982, and
that all other provisions and conditions of the original INTERIM APPROVAL
letter remain in effect.

Please contact Mr. Richard Chalpin, Deputy Regional Environmental
Engineer of my staff with questions concerning the Regulation 310 CMR 30.356(4),
or Mr. Michael J. Maher, Regional Air Quality Section Chief with
any questions concerning the other revisions contained in this letter.

Very truly yours,

Williar
Regional Lnvi

t. Hilaire, P.E.
ironmental Engineer

WJSH/tm

cc: Board of Health
Fire Department
DAQC - Eng. Br.
01 in Corp., P.O.
Mr. Chalpin
Mr. Maher

Box 248, Lower River Road, Charleston, TN 37310



Olin CHEMICALS
IflO LONG RIDGB ROAD, STAMTORD. CONNECTICUT Ofl»O4

April 27, 1984

Ms. Nancy Wrenn
Division of Hazardous Waste f,sr -'1 ";Y "'••"•','."j
DEQE i-.-w:, i : -, JJ S.:_v,r.. <

One Winter Street
Boston, MA 02108 t ,r^

Re: Revised Hazardous Waste Permit Application
Olin Corporation - Wilmington Plant n£?T 0L K,';'?^!vr''T"_
EPA I.D. No. MAD001403104 p!"!>-'

Dear Ms. Wrenn:

Please find-attached revised Forms 1 and 3 for Olin Corporation's Wilmington,
Massachusetts plant. Since the original submission on November 17, 1980, Olin
Corporation has submitted two revisions to its RCRA Part A permit application.
The first was submitted on January 26, 1983 and in a letter dated March 17, 1983
from the USEPA it was indicated that the amendment had been incorporated into
our file. The second amendment was submitted on June 30, 1983 (copy attached)
requesting the removal of two 15,000-gallon storage tanks and is currently under
review. When the June 30, 1983 request 1s approved, the facility~wTTTh~ave two
drum storage units and one storage tank unit remaining at the facility.

The purpose of today's request is to allow for the movement of the storage tank
to a diked area meeting the requirements of Mass. 310 CMR 30.694 for secondary
containment of above ground storage tanks. Due to space limitations, it is not
feasible to upgrade the current containment area to provide for 110% volume of
the tank as required in 310 CMR 30.694. Therefore, Olin Corporation requests
that 1t|Part A interim status application be revised as provided for in 310 CMR
30.099(r) which allows modification of interim status permits when such
modification does not constitute an increase in design capacity.,

We wish to also take this opportunity to make some clerical and administrative
revisions to our interim status permit. These include:

Form 1, Itern X, A - Since the original submission, the plant, has been issued an
NPDES permit and the number is reflected in this section.

Form 1, Attachment lf Existing Environmental Permits - This section has been
updated to refVect existing permit status.

IV, Line 6, Page 3 of 5 - The designation of storage of this material in S02,
tanks, has beenremoved. This designation should have been removed when the
request to remove the two 15,000-gallon storage tanks was submitted on June 30,
1983. These storage tanks were never used for hazardous waste storage.~ ' ' '

O L I N C O R P O R A T I O N



Ms. Nancy Wrenn
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April 27, 1984

Form 3, Item IV, Line 8, Page 3 of 5 - The estimated annual quantity of this
material has been changed from 45 tons to 250 tons. The primary uses of this
material, by-product HC1, is for use as a feedstock in another production
process and neutralization of other waste streams at the facility. On occasions
when market demand for products is reduced, some of this material is neutralized
and discharged through our MDC-permitted treatment facility. Therefore, the
annual amount of this material can vary dramatically.

Form. 3. Item V, Page 5 of 5 - The facility drawing has been revised to show the
new location of the bulk storage tank.

For your convenience, a complete Form 1 and Form 3 are being submitted to be
inserted into our file. This revised application supercedes all previous
submissions except to the extent that previous submissions established timely
compliance.

We would appreciate your assistance in acting on this revision expeditiously as
we are prepared to move the tank to the upgraded containment area upon written
approval from your department. As always, your cooperation is appreciated and
should you have any questions concerning today's revisions, please do not
hesitate to~cdntact Mr. J. W. O'Grady at 615/336-4541.

Sincerely,

OLIN CORPORATION

F. A. Eakin .TP
Vice President ^
Manufacturing 4 Engineering

FAE/JWO/vrp

cc: Mr. Jacob Edwards
Date Waste Programs
U. S. Environmental Protection Agency
Room 1903
J.F.K. Federal Building
Boston, Massachusetts 02203

323 New Boston Street
Woburn, MA 01801
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Olin Corporation
Wilmington, Massachusetts Plant
MAD001403104

FORM 1 - ATTACHMENT 1 (Revised 4/27/84}

II.C.: Forms 1 and 2C were submitted on May 5, 1982.

(I.E.: Original Forms 1 and 3 were submitted on November 17, 1980.

X. Existing Environmental Permits

1. Letter of Approval to Operate Sanitary Landfill
dated January 9, 1975.

2. Industrial User Discharge Permit, Metropolitan
District Commission, Dated July 7, 1982.

3. Letter of Approval to Construct Cypsum Storage
Lagoon No. 1, dated July 16, 1971.

4. Letter of Approval to Construct Cypsum Storage
Lagoon No. 2, dated September 10, 1973.

5. Letters of Approval to Construct Bag Collection
Systems dated July 12, 1983 and July 18, 1974.

6. Letters of Approval to Construct and Operate an
Air Scrubber dated October 20, 1982 and July 28,
1983.
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NVIRONMENTAL PROTECTION AOENCY

HAZAr -»OUS WASTE PERMIT APPLICATION
Cofiiolidtttd Ptrmit* Program

mi* Information it required under Section 3005 of RCRA. >

FOR OFFICIAL USE ONLY

II. FIRST OR REVISED APPLICATION
Place an "X" in tha appropriate box in A or B belowtmtrk ont box only! to indicate whether this is the first application you are submitting for your facility i
revised application. If this is your first application and you already know your facility'* EPA I.D. Number, or if this is a revised application, enter your faciliti
EPA i.D. Number in Item I above.
A. FIRST APPLICATION (piece on "X" below and provide On appropriate matt)

r~U. EXISTING FACILITY (See iMtruction* for definition of "ejttotinf" facility.
V . Complete Ittm belour.J \

rom EXISTING FACILITIES. PROVIDE TM« DATE fyr., mo.. A day)
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antaring codas. If mora Unas ara naadtd, antar tha codaftj in tha spaca provktod. If a process will ba usad that is not included In tha list of codas below, taan
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Oil ACRES OR HECTARES
Oil GALLONS PER DAY OR
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proceue* not occurring In tanlu,
turfact impoundment! or Inciner-
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v. FACILITY DRAWING (see page 4)

Entrance

10,310 Cal.
Bulk Storage Are
60' X 18' Approx.\

Drum Storage Area
12' X 20' Approx.

Drum Storage Area
20' X 46' Approx.
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Olin CHEMICALS GROUP

ISO LONG miDOI ROAD, STAMFORD, CT O6VO4

WILLIAM A. OFPOLD

Mr. William Cass, Director
Division of Hazardous Waste
Department of Environmental

Quality Engineering
Commonwealth of Massachusetts
One Winter Street
Boston, MA 02108

Re: Revised Hazardous Waste Permit Application . **•
Olin Corporation-Wilmington Plant
EPA I.D. No. MAD001403104

Dear Mr. Cass:

On November 17, 1980, Olin Corporation submitted a RCRA permit application,
(i.e., Forms 1 and 3) for its Wilmington, Massachusetts plant. This original
submission was revised on January -26, 1983. Today, we are revising our
application in order to remove two 15,000-gallon storage tanks. These tanks
were included in our original submission to store RCRA hazardous wastes.
However, these tanks were never used for the storage of hazardous wastes and the
need to keep these tanks available for hazardous wastes storage no longer
exists. Form 3, Part III, A and B, Page 1 of 5, has been revised to delete S02,
30,000 G,. Also on Page 5 of 5, we have removed the 30,000-gallon bulk storage
area shown in the northern corner of the property. For convenience, an entire
Form 3 is being submitted and should be inserted in our file. This revised
application supercedes all previous submissions except to the extent that
previous submissions establish timely compliance.

Thank you for your assistance in this matter and if there are any questions
concerning the above changes, please contact Mr. 0. W. O'Grady at 615/336-4541.

Sincerely,

W. A/Oppo

WAO/JWO/vrp

cc: U. S. Environmental Protection Agency
Region I
Permits Branch
P. 0. Box 8748
Boston, MA 02114
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0

0
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FOR OFFICIAL USE ONLY
APPLICATION DATE WCCCIVCO
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II. FIRST OR REVISED APPLICATION

Place en "X" in tlM appropriate box in A or 8 below An*/* one be* only) to indicate whether this is the tint application you arc submitting for your facility or
revised application. If thif it your first application and you alraady know your facility's EPA I.O. Numbar. or If this is a revised application, antar your facilhyi
EPA I.O. Number in Itam I above.
A. FIRST APPLICATION tplact on "X" fr*lo» end provide MM eppropnete tout

[~!«. EXISTING FACILITY fS«t Initruetlont tor definition of "utarinr" /•eil/fy.
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III. PROCESSES - CODES AND DESIGN CAPACITIES^

A. PROCESS COOK - Ennr th« coot from tha list of proems codas batow that bast datcrtbas aach procass to bt usad at tha facility. Tan Unas an providad for
amsring coda*. If moni Unas ara naadad. antar tha codaM in tha spaca providad. If • process will ba usad thai is not included In the list of codas below, thai
describe the procass linc/udinf la das/on c*pac/iy/ in tha spaca provided on the form Hum IthO.

ch id in column A enter the opacity of tha process.B. PROCESS DESIGN CAPACITY — For
1. AMOUNT - Enter the amount. • . *
2. UNIT OF MEASURE — For each amount entered In column B(1). enter the code from tha list of unit measure codes below that describes the unrt of

measure used. Only the units of manure that are listed below should be used.
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Storage.'
CONTAINKII ftwrel, drum, ttc.)
TANK
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Otsoceel;
INJKCTION WKLL
LANOFILL

LAND AFVLICATIOM
OCCAN DISPOSAL
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INCINERATOR

OTHER (Vt* for pHyilcfl, cnemfeol,
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•tora. Cewrla* On proc«M< <n

• th* «pece provided; /tern III-C.)

T01 GALLONS PCM DAY OK
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